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CHAPTER I  
DISCUSSION OF THE THESIS
I .  INTRODUCTION 
The e v e r  i n c r e a s i n g  c o m p l e x i t y  o f  m o d ern  s o c i e t i e s ,  p a r t i c u l a r l y  
i n  W e s te r n  c i v i l i z a t i o n s ,  h a s  f o r c e d  a  r a t h e r  r a p i d  d e v e lo p m e n t  o f  t h e  
t h e o r y  a n d  p r a c t i c e  o f  s c i e n t i f i c  d e c i s i o n  m a k in g .  L i k e w i s e ,  im p r o v e ­
m e n ts  i n  d a t a  p r o c e s s i n g  a n d  d e c i s i o n - m a k i n g  t e c h n o l o g y  h av e  c r e a t e d  new 
o p p o r t u n i t i e s  f o r  s o c i e t i e s  a n d  have  p e r m i t t e d  them  t o  become e v e n  more 
c o m p le x .  T h i s  s t r o n g  i n t e r r e l a t i o n s h i p  b e tw e e n  t h e  r e q u i r e m e n t s  f o r  
s o p h i s t i c a t e d  d e c i s i o n s  a n d  m a n 's  a b i l i t y  t o  p ro d u c e  s u c h  d e c i s i o n s  i s  
e x e m p l i f i e d  i n  t h e  p r e s e n t  s p a c e  p ro g ra m .
A f t e r  t h e  a r d u o u s  t a s k  o f  p l a n n i n g  a n d  p r o d u c i n g  t h e  n e c e s s a r y  
h a rd w a r e  a n d  s u p p o r t  e q u ip m e n t  f o r  a  s p a c e  s h o t ,  t h e  f e a s i b i l i t y  o f  t h e  
s h o t  i s  s t i l l  d e p e n d e n t  up o n  a n  a b i l i t y  t o  make p r e c i s e  d e c i s i o n s  
r a p i d l y .  As so o n  a s  a  m i s s i o n  i s  u n d e rw a y  l a r g e  q u a n t i t i e s  o f  d a t a  
h av e  t o  be c o l l e c t e d  q u i c k l y  a n d  a c c u r a t e l y .  T h i s  d a t a  m u s t  be t r a n s ­
m i t t e d  a n d  p r o c e s s e d .  A c t i o n s  n e e d  t o  be p l a n n e d  a n d  e x e c u t e d .  A t 
1 7 ,0 0 0  m i l e s  p e r  h o u r  t h e  t im e  t o  d e c i d e  m a n e u v e rs  f o r  a  s p a c e c r a f t  i s  
e x t r e m e l y  l i m i t e d .  O nly  a  few  d e c a d e s  a g o  e v e n  t h e  m o s t  b r i l l i a n t  
m a t h e m a t i c i a n s  c o u l d  n o t  h av e  p e r f o r m e d  t h e  n e c e s s a r y  c a l c u l a t i o n s  f a s t  
e n o u g h .  The t o o l s  w e re  n o t  y e t  d e v e l o p e d .  Now we h av e  a  g r e a t  v a r i e t y  
o f  e l e c t r o n i c  c o m p u te r s  c a p a b l e  o f  h i g h - s p e e d  d a t a  p r o c e s s i n g .
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N o t o n ly  h a s  t h e  m odern  c o m p u te r  g i v e n  man t h e  a b i l i t y  t o  h a n d l e  
i n f o r m a t i o n  r a p i d l y  b u t  i t  h a s  a l l o w e d  h im  t o  c o n s i d e r  a n  i n c r e a s e d  
n um ber o f  f a c t o r s  s i m u l t a n e o u s l y .  When o n l y  a  few  f a c t o r s  a r e  i n v o l v e d  
s a t i s f a c t o r y  d e c i s i o n s  may b e  d e r i v e d  f r o m  ju d g m e n t  a n d  i n t u i t i o n  a l o n e .  
More d i f f i c u l t  p ro b le m s  u s u a l l y  r e q u i r e  d a t a  c o l l e c t i o n  a n d  m ore  f o r m a l  
m e th o d s  o f  a n a l y s i s .  As t h e  c o m p l e x i t y  o f  a  p r o b le m  i n c r e a s e s  t h e  
v a l u e  o f  a  c o m p u te r  f o r  t h e  a n a l y s i s  i n c r e a s e s ,
A co m p lex  an d  d i v e r s i f i e d  s o c i e t y  g e n e r a t e s  a n  a l m o s t  u n l i m i t e d  
num ber a n d  v a r i e t y  o f  a l l o c a t i o n  p ro b le m s  a n d  o p p o r t u n i t i e s .  D e t e r m i n i n g  
how t o  d i s t r i b u t e  c a p i t a l ,  p e r s o n n e l ,  e q u i p m e n t ,  a n d  m a t e r i a l s  t o  p r o d u c e  
a  w id e  v a r i e t y  o f  p r o d u c t s  a n d  s e r v i c e s  i s  a n  im p o s in g  t a s k .  J u d g m e n t  
an d  i n t u i t i o n  a l o n e  a r e  p a t e n t l y  i n e f f e c t i v e .  M a jo r  i n d u s t r i e s  a n d  
G overnm ent a r e  i n c r e a s i n g l y  t u r n i n g  t o  c o m p u te r  a n a l y s e s  a n d  s c i e n t i f i c  
d e c i s i o n  p r a c t i c e s .  I n d u s t r i a l  g i a n t s  l i k e  G e n e r a l  M o to rs  a n d  F o r d  
u s e  c o m p u te r  s o l u t i o n s  f o r  d e t e r m i n i n g  p r o d u c t  m ix ,  b l e n d i n g  p r o b l e m s , 
p r o d u c t i o n  s c h e d u l i n g ,  i n v e n t o r y  p l a n n i n g ,  m a c h in e  l o a d i n g ,  a n d  s h i p p i n g  
a n d  d i s t r i b u t i o n  p r o b le m s .  The D e p a r tm e n t  o f  D e f e n s e  i s  d e e p l y  c o m m it te d  
t o  e l e c t r o n i c  d a t a  p r o c e s s i n g  a n d  d e c i s i o n  m ak in g  t h r o u g h  s i m u l a t i o n  a n d  
l i n e a r  p ro g ra m  p r o b le m  s o l v i n g .
A p r o f e s s i o n a l  w o r k e r  i n  n a t u r a l  r e s o u r c e  m anagem ent c a n  h a r d l y  
e s c a p e  t h e  c o n c l u s i o n  t h a t  a  c h a n g in g  s o c i e t y  a l s o  im p o s e s  r e s t r i c t i o n s ,  
l i m i t a t i o n s ,  a n d  r e f i n e m e n t s  u p o n  h i s  a l l o c a t i o n  d e c i s i o n s .  C o n c o m i ta n t  
w i t h  t h i s  a w a r e n e s s  s h o u l d  a r i s e  t h e  q u e s t i o n ,  " I f  g o v e rn m e n t  a n d  i n d u s t r y  
c a n  f i n d  b e n e f i t  f r o m  m o d ern  d e c i s i o n  t h e o r y  a n d  c o m p u te r  a p p l i c a t i o n s  
f o r  s o l v i n g  p r o d u c t i o n  a n d  d e f e n s e  p r o b l e m s ,  c a n  t h e  same t e c h n o l o g y  be
s k i l l f u l l y  a p p l i e d  t o  n a t u r a l  r e s o u r c e  m an ag em en t? "
- 2 -
C o n s i d e r i n g  c i v i l i z a t i o n ' s  e x t r e m e  d e p e n d e n c y  u p o n  n a t u r a l  r e s o u r c e s ,  
t h e  n e e d  t o  a d v a n c e  d e c i s i o n  m a k in g  b e y o n d  p r o f e s s i o n a l  ju d g m e n t  i s
c o m p e l l i n g .  The s t a k e  i s  o b v i o u s l y  w o r th y  o f  t h e  v e n t u r e ,
"T he  U n i t e d  S t a t e s  i s  r i c h l y  endow ed w i t h  l a n d  a n d  i t s  r e s o u r c e s .  
Our l a n d s  l i e  a l m o s t  w h o l ly  w i t h i n  t h e  T e m p e r a te  Z o n e , w i t h  a  c l i m a t e  
b r o a d l y  f a v o f a b l e  f o r  man a n d  h i s  a n i m a l s  a n d  p i l a n t s "  ( C law so n  e t  a l ,  
1 9 6 0 ) ,  T h e s e  men e f f e c t i v e l y  sum u p  t h e  q u e s t i o n s  o f  how t o  m anage 
t h i s  r i c h  endowment by a s k i n g ,  "W hat do we A m e r ic a n s  w a n t  o f  o u r  l a n d ? "
I n  t h e  p a s t  t h e  b i g  t h r e e  i n  l a n d  u s e  h a v e  b e e n  a g r i c u l t u r e ,  f o r e s t r y ,
a n d  g r a z i n g .  T hey s a y  u r b a n  a n d  r e c r e a t i o n  u s e s  a r e  g ro w in g  i n  im p o r ­
t a n c e ,  so  a r e  o t h e r  m i s c e l l a n e o u s  u s e s  b u t  t r e a t m e n t  o f  t h e s e  u s e s  i s  
p l a g u e d  by t h e  l a c k  o f  d e p e n d a b l e  a n d  c o n s i s t e n t  d a t a .  L a c k  o f  d a t a  
l i m i t s  e f f e c t i v e  l a n d  u s e  p r o j e c t i o n ,  "No c o m p le t e  l a n d  u s e  i n v e n t o r y ,  
w i t h  c o m p r e h e n s iv e  b u t  m u t u a l l y  e x c l u s i v e  l a n d  u s e  c a t e g o r i e s , h a s  e v e r  
b e e n  made i n  t h e  U n i t e d  S t a t e s . "
A. B, L ew is  ( l 9 5 2 )  i n  h i s  r e p o r t  t o  FAO p o i n t e d  o u t  t h a t  many 
e a r l i e r  r e s o u r c e  d e v e lo p m e n ts  came t h r o u g h  t r i a l  a n d  e r r o r  b u t  m odern  
s c i e n c e  s h o u l d  make l a n d  a l l o c a t i o n s  m ore e x a c t .  W h e th e r  i t  i s  o r d e r l y  
o r  n o t ,  p l a n n i n g  g o e s  on c o n s t a n t l y  a t  some l e v e l .  He s a y s  t h e  f a r m e r  
w o rk s  i n  J a n u a r y  t o  r e a p  r e s u l t s  i n  J u l y ,
The C o m m ittee  on  S o i l  a n d  W a te r  C o n s e r v a t i o n  o f  t h e  N a t i o n a l  
R e s e a r c h  C o u n c i l  ( l 9 6 l )  s a i d :
O ver t h e  y e a r s ,  b i l l i o n s  o f  d o l l a r s  o f  p u b l i c  f u n d s  
h a v e  b e e n  s p e n t  i n  a  b r o a d  s p e c t r u m  o f  a c t i v i t i e s  
b e a r i n g  t h e  c o n s e r v a t i o n  l a b e l .  T hough  many d e s i r a b l e  
o b j e c t i v e s  h a v e  b e e n  a c h i e v e d ,  t h e r e  s t i l l  r e m a in s  
many s e r i o u s  c o n f l i c t s , a n d  c o n f u s i o n  i n  c o n s e r v a t i o n  
p o l i c i e s  a n d  p r o g r a m s . , , , P u b l i c  f u n d s  a v a i l a b l e  f o r  
i n v e s t m e n t  i n  o u r  n a t u r a l  r e s o u r c e s  a r e  l i m i t e d .
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E x p e n d i t u r e s  f o r  r e s o u r c e  d e v e lo p m e n t  m u s t  be  w e ig h e d  
a g a i n s t  m i l i t a r y ,  t r a n s p o r t a t i o n ,  h e a l t h ,  e d u c a t i o n ,  
w e l f a r e ,  a n d  o t h e r  p u b l i c  r e q u i r e m e n t s .  T h e r e f o r e ,  i t  
i s  e s s e n t i a l  t h a t  a im s  a n d  p l a n s  i n v o l v i n g  f u t u r e  n e e d s  
f o r  n a t u r a l  r e s o u r c e s  b e  s u p p o r t e d  by f a c t s  a n d  l o g i c .
What d o e s  p l a n n i n g  i n v o l v e ?  W e n g e r t  ( l 9 5 5 )  d e f i n e s  p l a n n i n g  a s  
t h e  s y s t e m a t i c  a p p l i c a t i o n  o f  a n a l y t i c a l  t e c h n i q u e s  i n  t h e  i d e n t i f i c a t i o n  
o f  p ro b le m s  a n d  t h e  t h o u g h t f u l  a n d  d e l i b e r a t e  p r e p a r a t i o n  o f  s o l u t i o n s .
He c a u t i o n s :
The d e c i s i o n - m a k e r  i s , i n  s h o r t , a c t i n g  u n d e r  c o n d i t i o n s  
o f  u n c e r t a i n t y ,  c r e a t e d  i n  p a r t  by l i m i t a t i o n s  o f  k n o w le d g e ,  
i n  p a r t  by  l i m i t a t i o n s  o f  t i m e , a n d  i n  p a r t  by l i m i t a t i o n s  
o f  t e c h n i q u e s .  P r o b l e m - i d e n t i f i c a t i o n  a n d  p r o b l e m - s o l u t i o n  
i n  t h e  a r e a  o f  r e s o u r c e  p o l i c y  c a n  o b v i o u s l y  be  im p r o v e d  by 
u s e  o f  p l a n n i n g  t e c h n i q u e s — by l o g i c a l  a n a l y s i s  a n d  r a t i o n a l  
c a l c u l a t i o n .  B ut p l a n n i n g  s h o u l d  n e v e r  b e  c o n f u s e d  w i t h  
c e r t i t u d e .  R a t i o n a l  t e c h n i q u e s  f o r  i d e n t i f y i n g  r e s o u r c e  
p ro b le m s  a n d  p r e p a r i n g  p r o p o s e d  s o l u t i o n s  c a n n o t  a s s u r e  
c o r r e c t  a n s w e r s , b u t  m u s t  d e a l  i n  t e r m s  o f  a p p r o x i m a t i o n s  
an d  p r o b a b i l i t i e s .  The t e c h n i q u e  u s e d  may r e p r e s e n t  t h e  
h i g h e s t  l e v e l  o f  r a t i o n a l i t y ;  i t  may b e  m a t h e m a t i c a l l y  
p r e c i s e .  B u t t h e  n o n r a t i o n a l  a n d  i r r a t i o n a l  a s p e c t s  o f  
human b e h a v i o r  m u s t  a l s o  be  i n c l u d e d  a s  a  p a r t  o f  t h e  
m a t r i x  f ro m  w h ic h  p o l i c y  d e c i s i o n s  w i l l  f l o w . . , .T h e  
p o l i t i c a l  p r o c e s s  o f f e r s  a  f l e x i b l e  a l t e r n a t i v e  t o  a  
r i g i d  s y s t e m  d o m in a te d  by e x p e r t s .
What a r e  some o f  t h e  b a s i c  d e t e r m i n a n t s  t h a t  l i m i t  o r  d e f i n e  
a l t e r n a t i v e s  o f  a l l o c a t i o n s ?  A u th o r s  q u o t e d  t h u s  f a r  h a v e  shown t h a t  
m anagem ent d e c i s i o n s  m u s t  r e f l e c t  w h a t  t h e  p e o p l e  w a n t  f r o m  t h e i r  l a n d  
a s  e x p r e s s e d  by s o c io e c o n o m ic  a n d  p o l i t i c a l  f a c t o r s .  M anagem ent c h o i c e s  
a r e  a l s o  r e s t r i c t e d  by t h e  r e q u i r e m e n t s  o f  p l a n t s  a n d  a n i m a l s  a n d  t h e i r  
a b i l i t y  t o  r e s p o n d  t o  p a r t i c u l a r  e n v i r o n m e n t s .  F i e l d  (1 9 3 6 )  r a t e d  
c l i m a t e  a s  t h e  m o s t  i m p o r t a n t  n a t u r a l  r e s o u r c e  o f  o u r  c o u n t r y .  He 
d e f e n d e d  h i s  o p i n i o n  w i t h  t h e  a rg u m e n t  t h a t  p l a n t  a n d  a n i m a l  r e s p o n s e  
i s  d i r e c t l y  d e p e n d e n t  u p o n  t h e  c l i m a t e .  S o i l s  a r e ,  i n  p a r t ,  d e t e r m i n e d
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by c l i m a t e , an d  m a n 's  a b i l i t y  t o  s u r v i v e  a n d  t h r i v e  i s  d i r e c t l y  r e l a t e d  
t o  c l i m a t e .  The a u t h o r s  o f  t h e  USDA Y e a rb o o k  ( l 9 4 l )  i n  t h e  i n t r o d u c t o r y  
m a t e r i a l  s a y ,  " S i n c e  v e r y  e a r l y  t i m e  i t  h a s  b e e n  r e c o g n i z e d  t h a t  t h e r e  
i s  a  c l o s e  r e l a t i o n s h i p  b e tw e e n  v e g e t a t i o n  a n d  c l i m a t e  a n d  many t e r m s  
h a v e  come t o  b e  u s e d  t o  d e s c r i b e  b o t h  c l i m a t e  a n d  v e g e t a t i o n . "  T hey  
p o i n t  o u t  t h a t  s o i l ,  s u n s h i n e ,  c l o u d i n e s s ,  w i n d i n e s s ,  a n d  o t h e r  c l i m a t i c  
c o n d i t i o n s  a r e  i m p o r t a n t  b u t  i t  i s  e q u a l l y  i m p o r t a n t  t o  u n d e r s t a n d  
p l a n t  n e e d s  a n d  a n i m a l  p e r f o r m a n c e .  C o n d i t i o n s  f a v o r a b l e  o r  a d v e r s e  
t o  i n s e c t s  a n d  d i s e a s e  a r e  n e e d e d .  Of a l l  c l i m a t i c  f a c t o r s , H i l d r e t h  
e t  a l .  ( l 9 4 l )  r a t e  t e m p e r a t u r e  a s  t h e  m a in  c l i m a t i c  f a c t o r  t h a t  d e t e r ­
m in e s  w h e re  p l a n t s  g ro w , a n d  p r e c i p i t a t i o n  o r  w a t e r  s u p p ly  a s  t h e  m o s t  
i m p o r t a n t  f a c t o r  i n  d e t e r m i n i n g  t h e  d i s t r i b u t i o n  o f  p l a n t s  a n d  c r o p s  
w i t h i n  t h e s e  g r e a t  b e l t s  o f  som ew hat s i m i l a r  t e m p e r a t u r e  c o n d i t i o n s .
K now ledge  o f  p l a n t  r e q u i r e m e n t s  a n d  e x p e c t e d  c l i m a t e  p e r m i t s  
b e t t e r  m a tc h in g  a n d  t h e r e f o r e  b e t t e r  m anagem en t d e c i s i o n s .  T he s t r o n g  
r e l a t i o n  o f  p l a n t  r e s p o n s e  t o  c l i m a t e  i s  e x p l o i t e d  by t h e  s t u d y  o f  
p h e n o lo g y .
C a p r io  ( l 9 5 7 )  u t i l i z e d  l i l a c  b lo o m  t o  d e s c r i b e  M on tana  c l i m a t e  
p h e n o l o g i c a l l y .  He s a i d ,  " P h e n o l o g i c a l  d a t a  a r e  o f  v a l u e  n o t  o n ly  a s  
c l i m a t i c  i n d i c a t o r s ;  t h e y  c a n  b e  u t i l i z e d  i n  many o t h e r  w a y s .  F o r  
e x a m p le ,  o b s e r v a t i o n  on  d e v e l o p m e n t a l  s t a g e s  o f  v a r i o u s  a g r i c u l t u r a l  
c r o p s  s e r v e  a s  a  b a s i s  f o r  s c h e d u l i n g  f a r m  o p e r a t i o n s  e v e n  t h o u g h  t h e  
a g r i c u l t u r a l  c r o p s  o b s e r v e d  may n o t  b e  w e l l  a d a p t e d  a s  i n d i c a t o r  
p l a n t s . "  He a r g u e s  t h a t  w e a t h e r  o b s e r v a t i o n s  a r e  made o n ly  a t  w i d e l y  
s c a t t e r e d  p o i n t s  so  t h e r e  i s  i n s u f f i c i e n t  k n o w le d g e  o f  t h e  l o c a l e ,
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I t  w o u ld  be e x p e n s iv e  t o  m e asu re  a l l  f a c t o r s  a t  a  h i g h e r  d e n s i t y  o f
o b s e r v a t i o n  p o i n t s  so  p h e n o lo g y  i s  a  r e a s o n a b l e  a p p r o a c h .
K o z lo w sk i and  C la u se n  ( l 9 6 5 )  a l s o  w o rk in g  on p h e n o lo g y  d e s c r i b e
two t y p e s  o f  s h o o t  g ro w th  i n  t h e  T e m p e ra te  Z one . Some p l a n t s  grow 
by s h o o t s  f u l l y  p re fo rm e d  i n  t h e  w i n t e r  b ud . T h ese  a r e  c l a s s e d  a s  
P r e d e t e r m in e d ,  Once t h e  f u l l y  fo rm ed  s h o o t  e n l a r g e s ,  g ro w th  en d s  
r e g a r d l e s s  o f  t h e  e n s u in g  s e a s o n .  The o t h e r  t y p e  known a s  H e t e r o p h y l ­
lo u s  a r e  n o t  f u l l y  fo rm ed  and  a f t e r  t h e  s h o o t  em erges  i t  g row s f o r  a  
r e l a t i v e l y  lo n g  t i m e .  L a te  s p r i n g  o r  summer w e a t h e r  w i l l  i n f l u e n c e  
g ro w th  o f  t h e s e  p l a n t s .  The c h o ic e  o f  p l a n t s  f o r  a  management a r e a  
m ig h t  be  d e te r m in e d  by t h e  e x p e c t e d  c l i m a t e  o f  t h e  a r e a  an d  t h e  ty p e  
o f  p l a n t  b e s t  s u i t e d  t o  t h a t  c l i m a t e .  U t i l i z a t i o n  o f  a  p l a n t  f o r  
f o r a g e  m ig h t  n e ed  t o  be  r e g u l a t e d  w i t h  f u l l  c o n s i d e r a t i o n  o f  g ro w th
p a t t e r n  and  e x p e c t e d  s e a s o n a l  c l im a te *  T h i s  i s  t h e  k i n d  o f  i n f o r ­
m a t io n  t h a t  s h o u ld  i n f l u e n c e  management d e c i s i o n s .
F u l l y  r e c o g n i z i n g  p h en o lo g y  a s  a n  e f f e c t i v e ,  i f  i n d i r e c t ,  
a p p r o a c h  t o  d e s c r i b i n g  c l i m a t e ,  t h e r e  i s  a  v e r y  r e a l  n e e d  f o r  a  more 
d i r e c t  and c o m p le te  d e s c r i p t i o n  o f  c l i m a t e .  B e fo re  f u r t h e r  d i s c u s s i o n  
i t  m ig h t  be  w e l l  t o  d e f i n e  c l i m a t e ,  L a n d s b e rg  (1 9 5 8 )  q u o t i n g  f ro m  
h i s  1941 e d i t i o n  d e f i n e s  c l i m a t e  a s  " . . . t h e  c o l l e c t i v e  s t a t e  o f  t h e  
e a r t h ' s  a tm o s p h e re  f o r  a  g iv e n  p l a c e  w i t h i n  a  s p e c i f i e d  i n t e r v a l  o f  
t i m e , "  L a n d sb e rg  and  J a c o b s  i n  t h e  Compendium o f  M e te o ro lo g y  ( l 9 5 2 )  
f u r t h e r  d e f i n e :
I f  we c o n s i d e r  c l i m a t e  a s  t h e  s t a t i s t i c a l  c o l l e c t i v e  
o f  i n d i v i d u a l  c o n d i t i o n s  o f  w e a t h e r ,  we c a n  d e f i n e  
a p p l i e d  c l i m a t o l o g y  a s  t h e  s c i e n t i f i c  a n a l y s i s  o f  
t h i s  c o l l e c t i v e  i n  t h e  l i g h t  o f  a  u s e f u l  a p p l i c a t i o n  
f o r  an  o p e r a t i o n a l  p u r p o s e .  The t e r m  " w e a th e r "  i n c l u d e s
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a l l  a tm o s p h e r i c  e v e n t s  and  t h e  o b s e r v a t i o n  o f  
i n d i v i d u a l  w e a th e r  e le m e n ts  a s  s i n g l e  s e r i e s  
s y n o p t i c a l l y  o r  o t h e r w i s e  com bined . The t e r m  
" b p e r a t i o n a l "  i s  a l s o  b r o a d l y  i n t e r p r e t e d  a s  any 
u s e f u l  e n d e a v o r ,  s u c h  a s  i n d u s t r i a l ,  m a n u f a c t u r i n g ,  
a g r i c u l t u r a l ,  o r  t e c h n o l o g i c a l  p u r s u i t s .
F o r t u n a t e l y , w e a t h e r  and  c l i m a t e  a r e  n o t  m e re ly  o b s e r v e d  and 
r e c o r d e d  f o r  h i s t o r i c a l  p u r p o s e s .  M e t e o r o l o g i s t s  c o n s t a n t l y  s e e k  t o  
im prove  t h e i r  u n d e r s t a n d i n g  so  t h e y  can  b e t t e r  p r e d i c t  f u t u r e  w e a t h e r  
and  c l i m a t i c  e v e n t s .  When w e a t h e r  f o r e c a s t  u s e r s  e x p e c t  a n  e v e n t  
t h e y  have  an  o p p o r t u n i t y  t o  a d j u s t  t h e i r  p l a n s  a c c o r d i n g l y ,
E p s t e i n  ( l 9 6 2 )  e f f e c t i v e l y  p o i n t s  o u t  t h a t  t h e r e  i s  a  d u a l i t y  o f  
r o l e s  i n  w e a th e r  r e p o r t i n g  and  f o r e c a s t i n g .  He s a y s  t h e  m e t e o r o l o g i s t  
a n a ly z e s  and  e v a l u a t e s  t h e  p r e s e n t  and  p a s t  w e a t h e r  and  e s t i m a t e s  t h e  
f u t u r e  s t a t e  o f  t h e  w e a t h e r ,  w h e r e a s ,  t h e  e n t r e p r e n e u r  o r  u s e r  o f  t h e  
m e t e o r o l o g i c a l  s e r v i c e s  m ust be a b l e  t o  e v a l u a t e  t h e s e  p r e d i c t i o n s  t o  
h i s  own n e e d s ,  D iem er ( l 9 6 5 )  s a i d ,  . . i t  i s  n o t  t h e  jo b  o f  t h e  f o r e ­
c a s t e r  t o  make o p e r a t i o n a l  d e c i s i o n s  f o r  t h e  u s e r .  I n  f a c t ,  t h i s  i s  
i m p o s s i b l e  s i n c e  t h e r e  a r e  many u s e r s  w i t h  a s  many d i f f e r e n t  n e e d s , "
I t  i s  a l s o  t r u e  t h a t  t h e r e  a r e  d i f f e r e n t  l e v e l s  o f  p la n n in g  an d  v a r i o u s  
r e q u i r e m e n t s  f o r  r a n g e  o f  f o r e c a s t s .  I n  some o p e r a t i o n s  s h o r t  r a n g e  
f o r e c a s t s  a r e  e s s e n t i a l  f o r  d a y - t o - d a y  d e c i s i o n s .  I n  o t h e r  o p e r a t i o n s  
l o n g e r  r a n g e  e s t i m a t e s  a r e  v a l u a b l e .  W ea th e r  f o r e c a s t i n g  r a p i d l y  l o s e s  
i t s  a c c u r a c y  beyond  p r e d i c t i o n  l e n g t h s  o f  2 o r  3 d a y s .  F o r  l o n g e r  
p e r i o d s  c l i m a t i c  i n f o r m a t i o n  may be more u s e f u l  ev en  th o i :g h  p r e c i s i o n  
may be  much lo w e r  t h a n  w e a th e r  f o r e c a s t i n g  f o r  2 d a y s .
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Thompson ( l 9 5 2 ,  1962) s a i d  t h a t  lo n g  r a n g e  p l a n s  f o r  n a t i o n a l  
and  i n t e r n a t i o n a l  econom ic  im p ro v em en ts  a r e  v i t a l l y  a f f e c t e d  by t h e  
i n f l u e n c e  o f  w e a th e r  and  c l i m a t e .  He b u i l t  a  r a t h e r  s im p le  econom ic  
m odel b a s e d  on t h e  n e ed  t o  p r o t e c t  a g a i n s t  p r e d i c t e d  a d v e r s e  w e a t h e r .
W ith  t h e  m odel he  d e m o n s t r a t e d  a  r a t h e r  s t r i k i n g l y  u n i f o r m  p o t e n t i a l  
g a i n  f ro m  5 t o  10 p e r c e n t  o f  p r o t e c t a b l e  w e a t h e r  l o s s e s .
R e i c h e l d e r f e r , C h ie f  o f  t h e  W e a th e r  B u r e a u , i n  C l im a te  an d  Man 
( l 9 4 l )  q u o te d  a  s u rv e y  t h a t  showed a n  a n n u a l  s a v i n g s  a g a i n s t  l o s s  an d  
p r o f i t s  g a in e d  o f  3 b i l l i o n  d o l l a r s  t h r o u g h  w e a t h e r  r e p o r t s  and  f o r e ­
c a s t s .  He s a i d  t h i s  f i g u r e  d i d  n o t  r e p r e s e n t  f u l l  o p p o r t u n i t y .  S in c e  
he w r o te  t h e s e  s t a t e m e n t s  t h e  U n i t e d  S t a t e s  h a s  e x p e r i e n c e d  g r e a t  
econom ic e x p a n s io n  w h ic h  i s  a l s o  r e p r e s e n t e d  by a  t r e m e n d o u s ly  more 
com plex t e c h n i c a l  and  s c i e n t i f i c  s o c i e t y .  The o p p o r t u n i t i e s  f o r  s a v i n g s  
and  g a i n s  t h r o u g h  w e a th e r  k now ledge  f a r  e x c e e d  t h o s e  i n  1941 a n d  s u r e l y  
t h e  w e a t h e r  s e r v i c e s  p r o v id e  more t h a n  3 b i l l i o n  d o l l a r s  n e t  b e n e f i t  
a n n u a l l y  i n  t h i s  d e c a d e .
C e r t a i n l y  lo n g  r a n g e  p l a n s  a r e  v i t a l l y  a f f e c t e d  by w e a t h e r  and  
c l i m a t e .  I t  i s  a l s o  t r u e  t h a t  a c c u r a t e  f o r e c a s t s  o f f e r  t re m e n d o u s  
o p p o r t u n i t i e s  f o r  p r o f i t a b l e  d e c i s i o n s .  U n f o r t u n a t e l y  r e l i a b l e  l o n g  
ra n g e  f o r e c a s t s  a r e  n o t  a v a i l a b l e  f o r  lo n g  r a n g e  p l a n s .  J e f f e r s  ( l 9 6 5 )  
i n  d i s c u s s i n g  a  m a t h e m a t i c a l  m odel f o r  n u r s e r y  p l a n n in g  and  t r e e  
p r o d u c t i o n  e m p h a s iz e d  t h i s  p o i n t  when h e  s a i d  t h e  one f a c t o r  t h a t  
m o d i f i e d  t h e  w h o le  p ro g ram  was one o v e r  w h ic h  management had  l i t t l e  
c o n t r o l ;  t h a t  i s  w e a t h e r .  Lack  o f  c o n t r o l  and  l a c k  o f  kn o w led g e  c o n c e r n ­
in g  f u t u r e  w e a t h e r  s e r i o u s l y  l i m i t  e f f e c t i v e  p l a n n i n g .  R e i c h e l d e r f e r  ( l 9 4 l )
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commented t h a t  a  g u e s s  b a s e d  on a v e r a g e s  i s  o f  l i t t l e  p r a c t i c a l  v a l u e  
i n  p l a n n i n g  a h e a d  t o  a  p a r t i c u l a r  day and  u s u a l l y  f a i l s  t o  f o r e t e l l  
s e v e r e  w e a th e r  c o n d i t i o n s  o f  w h ic h  u s e r s  n e e d  t o  be  w a rn ed  i n  a d v a n c e , 
b u t  he  s a i d  a  g e n e r a l i z e d  s t a t e m e n t  o f  a v e r a g e  c o n d i t i o n s  f o r  a  w eek 
o r  a  m onth  b a s e d  on c l i m a t o l o g i c a l  r e c o r d s  a r e  u s e f u l  a s  a n  i n d i c a t i o n  
o f  p r o b a b i l i t i e s .  E x p e c te d  d e p a r t u r e s  c a n  be  shown by f r e q u e n c y  
s t a t e m e n t s .
Case ( l 9 6 2 )  s t a t e d  t h a t  t h e  c o n c e p t  o f  a p p l y i n g  m e t e o r o l o g i c a l  
p r o b a b i l i t i e s  t o  o p e r a t i o n a l  p l a n n in g  i s  n o t  new and  i s  h i g h l y  c o n t r o ­
v e r s i a l ,  He r e f u s e d  t o  d e f e n d  a  p o s i t i o n  b u t  d e v e lo p e d  i d e a s  t o  
d e m o n s t r a t e  t h a t  g r a p h i c a l  d i s p l a y s  c o u ld  be d e r i v e d  f ro m  a p p r o p r i a t e  
s t a t i s t i c a l  c a l c u l a t i o n s  w h ic h  a l l o w  t h e  u s e r  t o  r e a d  d i r e c t l y  t h e  
p r o b a b i l i t y  o f  o c c u r r e n c e  o f  o p e r a t i o n a l l y  s u i t a b l e  w e a th e r  o r  u n s u i t ­
a b l e  w e a t h e r ,  a s  w e l l  a s  t h e  p r o b a b le  d u r a t i o n  o f  e i t h e r ,
H a l le n b e c k * s  p a p e r  o f  1920 i l l u s t r a t e s  t h a t  t h e r e  was e a r l y  
r e c o g n i t i o n  t h a t  p r o b a b i l i s t i c  f o r e c a s t s  a r e  b e t t e r  s u i t e d  t o  econom ic  
o r  o p e r a t i o n a l  d e c i s i o n s  t h a n  a r e  c a t e g o r i c a l  f o r e c a s t s .  He d e v e lo p e d  
a  t e c h n i q u e  f o r  p r e p a r i n g  p r e c i p i t a t i o n  f o r e c a s t s  w i t h  p r o b a b i l i s t i c  
s t a t e m e n t s  r e l a t e d  t o  p r e s s u r e  p a t t e r n s .  C a t e g o r i c a l  f o r e c a s t s  w ere  
o f  l i t t l e  v a l u e  t o  h i s  m ain  u s e r s  a n d  c l i m a t i c  d a t a  w e re  to o  v a r i a b l e  
t o  make 3 6 - h o u r  f o r e c a s t s .  F a rm e rs  i r r i g a t i n g  f ro m  a r t e s i a n  w e l l s  
w a n te d  t o  know t h e  p r o b a b i l i t y  o f  p r e c i p i t a t i o n .  I f  t h e  p r o b a b i l i t y  
was a t  l e a s t  50 p e r c e n t  and  c ro p s  w ere  n o t  i n  a  c r i t i c a l  c o n d i t i o n  
t h e y  w o u ld  h o ld  up  on i r r i g a t i o n  t o  s a v e  on t h e  c o s t s .  I f  no r a i n  
o c c u r r e d  t h e y  i r r i g a t e d  and  no s e r i o u s  harm  was d o n e .
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I t  w a s n ’ t  u n t i l  1937 t h a t  an  E n g l i s h  t e x t b o o k  on  c l i m a t o l o g y  
was p r i n t e d  ( T r e w a r t h a ) ,  P r i o r  t o  T r e w a r t h a ' s  t e x t  t h e  c l a s s i c  was 
W ard’ s  (1903)  t r a n s l a t i o n  o f  D r. J u l i u s  H ann’ s Handbuch d e r  K lim a  
t o l o g i e  w h ic h  f i r s t  a p p e a r e d  i n  1883 .
S c i e n t i f i c  c l i m a t o l o g y  and  p r o b a b i l i s t i c  f o r e c a s t i n g  have  
become more p o p u l a r  and  v a l u a b l e  a s  n e e d e d  i n p u t s  f o r  p l a n n i n g  have  
become more e s s e n t i a l ,
E p s t e i n  (1962) i n  com m enting on p r o b a b i l i t y  f o r e c a s t i n g  and
d e c i s i o n  m aking  c o n s i d e r e d  t h e  v a r i o u s  a p p r o a c h e s  o f  Thompson (1 9 5 2 )
and  G le e s o n  ( l 9 5 9 )  and  t h e  d e c i s i o n  t h e o r y  o f  B e r n o u l l i -R a m s e y  and  von
N eum ann-M orgens te rn . He made t h i s  i n t e r e s t i n g  s t a t e m e n t :
From t h e  p o i n t  o f  v iew  o f  t h e  t h e o r y  o f  g a m e s , one 
m ig h t  s ay  t h a t  we assum e o u r  o p p o n e n t  ( n a t u r e )  i s  
unaw are  o f  t h e  r u l e s  o f  t h e  games ( i . e . ,  t h e  sy s te m  
o f  a w a rd s ,  t h e  u t i l i t i e s  o f  t h e  o u tc o m e s)  b u t  h a s  
c h o se n  a  s t r a t e g y  n e v e r t h e l e s s  and  w i l l  a d h e r e  t o  
t h a t  s t r a t e g y  i n  t h e  f u t u r e .  We do n o t  know w h a t 
h i s  s t r a t e g y  i s , b u t  m ust e s t i m a t e  t h a t  s t r a t e g y  on 
t h e  b a s i s  o f  h i s  p a s t  p e r fo rm a n c e .  A ls o ,  s i n c e  we 
a r e  c o n f i d e n t  t h a t  o u r  o p p o n e n t  w i l l  n o t  ( o r  c a n n o t  
a l t e r  h i s  s t r a t e g y  when o u r s  i s  p u t  i n t o  e f f e c t ,  
o u r  " b e s t ” s t r a t e g y  c an  t a k e  t h e  fo rm  o f  a  " p u r e "
s t r a t e g y .  T h a t  i s ,  we may a lw a y s  make t h e  same
d e c i s i o n ;  we n e e d  n o t  k e e p  o u r  n o n e x i s t e n t  o p p o n e n t  
g u e s s i n g .
F o r e c a s t e r s  do d e v e lo p  and  d e m o n s t r a t e  s k i l l  i n  m aking  p r o b a b i l i t y
s t a t e m e n t s  (R o o t 1962; S a n d e rs  1963; S t a l l a r d  1965; J o r g e n s o n  1 9 6 2 ) ,
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I I .  OBJECTIVES
Our com plex i n d u s t r i a l i z e d  s o c i e t y  g e n e r a t e s  a  b ro a d  a r r a y  o f  
i n t r i c a t e  demands on l a n d  an d  n a t u r a l  r e s o u r c e s .  The r e s o u r c e  m anager  
m us t l e a r n  t o  cope w i t h  t h i s  c r u s h i n g  p r e s s u r e .  He h a s  no c h o ic e  b u t  to  
d e v e lo p  and  u t i l i z e  more e f f e c t i v e  m e th o d s  o f  e v a l u a t i n g  a l t e r n a t i v e s  
to  a r r i v e  a t  r e s p o n s i b l e  d e c i s i o n s .  New t e c h n i q u e s  and  t o o l s  a r e  a v a i l a b l e  
f o r  d a t a  c o l l e c t i o n ,  d a t a  p r o c e s s i n g ,  an d  d e c i s i o n  m ak ing . B e t t e r  m ethods  
a r e  n e ed e d  an d  w i l l  be d e v e lo p e d  b u t  o f t e n  t h e  w eak l i n k  i n  t h e  c h a i n  i s  
t h e  ad eq u acy  o f  b a s i c  d a t a  upon w h ich  t o  b u i l d  a s s u m p t io n s  o r  h y p o t h e s e s .  
T hese  a r e  n e c e s s a r y  to  d e f i n e  t h e  a l t e r n a t i v e s  an d  c o n s t r u c t  t h e  m o d e ls .
C l i m a t i c  d a t a  a r e  b a s i c  i n p u t s  to  many n a t u r a l  r e s o u r c e  m anage­
m ent d e c i s i o n s .  T e m p e ra tu re  a n d  p r e c i p i t a t i o n  have  been  r a t e d  a s  t h e  
m ost i m p o r t a n t  f a c t o r s  o f  c l i m a t e .  T h i s  i n v e s t i g a t i o n  i s  c o n c e rn e d  w i t h  
p r e c i p i t a t i o n  d a t a  an d  how i t  c an  be u t i l i z e d  f o r  im p ro v in g  m anagem ent 
d e c i s i o n s .
The f i r s t  and  f o r e m o s t  o b j e c t i v e  i s  to  c h a r a c t e r i z e  t h e  q u a n t i t y  
and  s e a s o n a l  d i s t r i b u t i o n  o f  p r e c i p i t a t i o n  d u r i n g  t h e  May 1 th r o u g h  
O c to b e r  31 h a l f - y e a r  p e r i o d  i n  t h e  N o r th e r n  Rocky M o u n ta in  g e o g r a p h ic  
r e g i o n .
The seco n d  o b j e c t i v e  i s  to  d i s p l a y  th e  p r e c i p i t a t i o n  c h a r a c t e r ­
i z a t i o n  i n  g r a p h i c  an d  t a b u l a r  fo rm  u s e a b l e  by th e  d e c i s i o n  m akers  
c o n c e rn e d  w i t h  t h e  g e o g r a p h ic  a r e a  a s  s p e c i f i e d .
The t h i r d  o b j e c t i v e  i s  t o  i l l u s t r a t e  by s im p le  ex am p les  how 
th e  c l i m a t i c  p r e c i p i t a t i o n  p r o b a b i l i t y  e s t i m a t e s  can  be u s e d  a s  i n p u t  
i n  d e c i s i o n  m o d e ls .
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CHAPTER I I  
DESCRIPTION OF THE INVESTIGATION
I . THE AREA
H e in tz e lm a n  (1 9 6 2 )  d e s c r i b e d  t h e  N o r th e r n  Rocky M o u n ta in  R eg io n  a s  a 
l a r g e  a r e a  o f  a lm o s t  i n a c c e s s b i l e  w i l d e r n e s s —a  la n d  o f  ru g g ed  t e r r a i n ,  
s t r e a m s ,  l a k e s ,  and f o r e s t s .  The a r e a  en com passes  a l l  o f  W e s te r n  M o n tan a , 
I d a h o ,  n o r t h  o f  th e  Snake R i v e r  P l a i n s ,  and  t h e  n o r t h e a s t  c o r n e r  o f  W ash­
i n g t o n .  He s a i d  i n  a d d i t i o n  t o  p o s s e s s i n g  a  r i c h  v a r i e t y  o f  o u t d o o r  r e c r e ­
a t i o n  r e s o u r c e s  , t h i s  r e g i o n  has  a  t rem en d o u s  p o t e n t i a l  f o r  o r d e r l y  f u t u r e  
d e v e lo p m e n t . "M ounta ins  a r e  e v e ry w h e re  . . .  . N a t i o n a l  F o r e s t s  c o v e r  m i l l i o n s  
o f  a c r e s  . "
The a r e a  i s  c h a r a c t e r i z e d  by a  s e r i e s  o f  m o u n ta in s  r u n n in g  ( g e n e r a l l y  
n o r t h  and s o u t h .  T hese  a r e  a  p o r t i o n  o f  a  g r e a t  m o u n ta in  c h a in  t h a t  e x te n d s  
from Canada th r o u g h  M on tana , I d a h o ,  Wyoming, C o lo r a d o ,  and  New M exico ; f r e ­
q u e n t l y  c a l l e d  t h e  backbone  o f  th e  c o n t i n e n t .  A v iew  from ab o v e  w ould  r e v e a l  
an  a l t e r n a t i o n  o f  m o u n ta in  ra n g e s  and n arrow  r ib b o n s  o f  v a l l e y s . T h ese  v a l l e y s  
p ro v id e  th e  a g r i c u l t u r a l  b a se  f o r  t h e  a r e a  and l i v i n g  s p a c e  f o r  t h e  popu­
l a t i o n s  . The l a r g e  m o u n ta in s  p r o v id e  r e s i d e n t s  w i t h  raw m a t e r i a l s ,  w a t e r ,  
r e c r e a t i o n ,  and some s h e l t e r  from s e v e r e  w i n t e r  w e a t h e r .
T im ber p r o d u c t i o n  i s  one o f  t h e  l e a d i n g  i n d u s t r i e s . M ontana has  a b o u t  
10 m i l l i o n  a c r e s  o f  c o m m erc ia l  t i m b e r ld n d  p r i m a r i l y  i n  t h e  w e s t e r n  edge o f  
t h e  s t a t e .  I d a h o  s t i l l  r e t a i n s  22 m i l l i o n  a c r e s  o f  t i m b e r l a n d .  Much o f  t h e i r  
tim ber^& nd  i s  o f  c o m m e rc ia l  q u a l i t y .  Id a h o  ra n k s  f i f t h  i n  t h e  volum e o f  
s t a n d i n g  sawtimberi.. •• The n o r t h e a s t  c o r n e r  o f  W ash in g to n  h a s  o v e r  a  m i l l i o n
a c r e s  o f  f o r e s t  la n d  s i m i l a r  t o  t h a t  o f  n o r t h e r n  I d a h o .
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The U. S . F o r e s t  S e r v i c e  i s  a  m a jo r  l a n d h o l d e r  i n  t h e  a r e a . .  T h e i r  
N o r th e r n  R eg io n  m anages a b o u t  29 m i l l i o n  a c r e s  ; m o s t  o f  w h ic h  i s  i n  w e s t e r n  
M o n ta n a , t i o r t h e r n  I d a h o ,  and n o r t h e a s t e r n  W a s h in g to n . The I n t e r m o u n t a i n  
R eg io n  m anages t h e  B o i s e ,  P a y e t t e ,  C h a l l i s , Sa lm on , and  S a w to o th  N a t i o n a l  
F o r e s t s  w h ic h  a r e  a l s o  p a r t  o f  t h e  s t u d y  a r e a .  The B o ise  and  t h e  P a y e t t e  
i n  p a r t i c u l a r  a r e  l a r g e  t i m b e r  p r o d u c e r s .
I n  a d d i t i o n  to  t i m b e r  p r o d u c t i o n ,  t h e  w h o le  a r e a  p r o v id e s  h a b i t a t  f o r  
l i v e s t o c k  and w i l d l i f e .  S e v e r a l  m i l l i o n  a c r e s  a r e  d e s i g n a t e d  a s  w i l d e r n e s s  
a r e a s .  R e c r e a t i o n  i s  a  g ro w in g  i n d u s t r y .  The a r e a  y i e l d s  l a r g e  v o lu m e s  o f  
h ig h  q u a l i t y  w a t e r  w h ic h  form s t h e  h e a d w a te r s  o f  two m a j o r  r i v e r  s y s t e m s ,  
t h e  C olum bia  and t h e  M is s o u r i  .
H ig h sm ith  (1 9 6 2 )  c la im s  t h a t  i  %  ̂ ps a 20 - n a r s  r e s o u r c e  m anagem ent 
has  i n t e n s i f i e d ;  t h a t  t h e  economy o f  t h e  a r e a  i s  f i r m l y  b a se d  on n a t u r a l  
r e s o u r c e s ;  and t h a t  th e  c l i m a t e , s o i l ,  and w a t e r  i n  v a r i e d  c o n d i t i o n s  p r o v id e  
w id e  o p p o r t u n i t i e s  f o r  l i v e s t o c k ,  f o r e s t ,  and a g r i c u l t u r e  e n t e r p r i s e s .  He 
s a y s  d e v e lo p m en t  w i l l  c o n t in u e  b e c a u s e  t h e  r e s o u r c e s  a r e  n o t  d e v e lo p e d  t o  
a n  optim um . He s e e s  a  t r e n d  to  b e t t e r  u t i l i z a t i o n  o f  t h e  n a t u r a l  r e s o u r c e s .
B a i l e y  i n  C l im a te  and Man (1 9 4 1 )  d e s c r i b e d  th e  N o r th e r n  Rocky M ou n ta in  
R eg io n  a s  t h e  n o r t h e r n  s e c t i o n  o f  t h e  A r id  R e g io n .  "The n o r t h e r n  s e c t i o n  
l i e s  i n  th e  zo n e  o f  p r e v a i l i n g  w e s t e r l y  w in d s  and r e c e i v e s  i t s  c l i m a t i c  
c h a r a c t e r i s t i c s  from  t h e  c y c l o n i c  s to rm s  w h ich  sweep from  th e  w e s t .  Maximum 
p r e c i p i t a t i o n  comes i n  t h e  w i n t e r  and  e a r l y  s p r i n g  m onths , t h e  summer m onths  
o f  J u l y ,  A u g u s t ,  and  S ep tem b e r  b e in g  u s u a l l y  v e r y  d r y . "
R u d d 's  (1 9 6 2 )  d e s c r i p t i o n  o f  t h e  c l i m a t e  o f  t h e  P a c i f i c  N o r th w e s t
a g r e e d  w i t h  B a i l e y ' s  i n s o f a r  a s  t h e  two g e o g r a p h ic  a r e a s  o v e r l a p .
M ost p r e c i p i t a t i o n  o c c u r s  i n  a s s o c i a t i o n  w i t h  movement 
o f  c y c l o n i c  s to rm s  . C h a r a c t e r i z e d  by c o u n t e r - c l o c k w i s e
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a i r  movement a ro u n d  an d  to  th e  c e n t e r  o f  low  a tm o s ­
p h e r i c  p r e s s u r e  an d  m e e t in g  o f  a i r  o f  c o n t r a s t i n g  
t e m p e r a t u r e  a n d  m o i s tu r e  a lo n g  th e  f r o n t s  w h ich  fo rm  
a n  e n d l e s s  p r o c e s s i o n .
One o f  t h e  more n o te w o r th y  a s p e c t s  o f  c l i m a t e  i n  t h e  
P a c i f i c  N o r th w e s t  i s  t h e  r e l a t i v e  d r y n e s s  o f  t h e  summer 
a s  com pared  to  th e  o t h e r  s e a s o n s .  T h i s  c o n d i t i o n  h a s  
r a t h e r  l i m i t e d  o c c u r r e n c e ;  m o s t  p a r t s  o f  t h e  w o r ld  have  
summers a s  w e t  o r  w e t t e r  t h a n  t h e i r  w i n t e r  s e a s o n .
As th e  c o o l  s e a s o n  e s t a b l i s h e s  i t s e l f ,  a  l a r g e  s e m i­
p e rm a n e n t  low  p r e s s u r e  a r e a  c e n t e r e d  n e a r  t h e  A l e u t i a n  
I s l a n d s ,  s t r e n g t h e n s  an d  f o s t e r s  a  p r e v a l e n c e  o f  w e s t ­
e r l y  and  s o u t h w e s t e r l y  w in d s  th r o u g h o u t  th e  P a c i f i c  
N o r th w e s t .  O ro g ra p h ic  p r e c i p i t a t i o n  c r e a t e d  th r o u g h  
th e  l i f e t i m e  o f  t h e s e  m o i s t u r e - b e a r i n g  w in d s  a d d s  to  
c y c l o n i c  p r e c i p i t a t i o n  to  c r e a t e  t h e  w e t ,  c o o l e r  p a r t  
o f  th e  y e a r .
As summer a p p r o a c h e s ,  t h e  A l e u t i a n  l i n e  w eakens  an d  th e  
c i r c u l a t i o n  o v e r  th e  e a s t e r n  N o r th  P a c i f i c  becomes i n c r e a s ­
i n g l y  d o m in a te d  by a  l a r g e  s em ip e rm an e n t  h ig h  p r e s s u r e  
c e l l .  N o r t h w e s t e r l y  w ind  an d  s u b s id e n c e ,  a i r  d e s c e n d in g  
from  a l o f t ,  p r e v a i l  a lo n g  th e  e a s t  s i d e  o f  t h i s  h ig h  d u r i n g  
th e  warm s e a s o n .  S u b s id in g  a i r  becomes w arm er th r o u g h  
d e s c e n t ,  i t s  c a p a c i t y  f o r  m o i s t u r e  i n c r e a s e s ,  an d  c lo u d  
d e v e lo p m en t  and  p r e c i p i t a t i o n  a r e  i n h i b i t e d .
B a i l e y  a n d  Rudd d e s c r i b e  th e  c l i m a t e  o f  t h e  N o r th e r n  Rocky M o u n ta in  
R eg io n  a s  d e p e n d e n t  on w e a th e r  from  t h e  w e s t .  A i r  m a sse s  t r a v e l i n g  e a s t ­
w ard  m ust t r a v e r s e  an  i n c l i n e  up to  t h e  "b ack b o n e  o f  th e  c o n t i n e n t . " Each 
a l t e r n a t i o n  o f  m o u n ta in  ra n g e  and  v a l l e y  w r in g s  o u t  some m o i s t u r e  c a u s i n g  
th e  l e e s i d e  o f  m o u n ta in s  t o  become p r o g r e s s i v e l y  d r i e r  a s  one moves e a s tw a r d ,
The P a c i f i c  Ocean i n f l u e n c e  w eakens  a s  a  r e s u l t  o f  th e  m o u n ta in o u s  
b a r r i e r s  so t h a t  th e  e a s t e r n  edge o f  t h e  N o r th e r n  Rocky M o u n ta ip  A rea  i s  
more s t r o n g l y  e f f e c t e d  by c o n t i n e n t a l  a i r  m a s s e s .
D u r in g  th e  warm summer w e a t h e r ,  c lo u d  b a s e s  a r e  h i g h e r  so l e s s  o r o ­
g r a p h i c  p r e c i p i t a t i o n  o c c u r s  u n t i l  f u r t h e r  i n l a n d  w h ere  e l e v a t i o n s  a r e  h i g h .
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I I .  WEATHER STATIONS
The N o r th e r n  Rooky M o un ta in  R eg io n  i s  n o te d  f o r  i t s  m o u n ta in o u s  
t e r r a i n .  M e t e o r o l o g i s t s  have  lo n g  r e c o g n iz e d  th e  i n f l u e n c e  o f  to p o g r a p h y  
on p r e c i p i t a t i o n .  F o r  t h e s e  r e a s o n s  one s h o u ld  e x p e c t  g r e a t  v a r i a b i l i t y  
o f  p r e c i p i t a t i o n  t h r o u g h o u t  t h e  a r e a .  I n  o r d e r  t o  make a  d e t a i l e d  
c h a r a c t e r i z a t i o n  o f  p r e c i p i t a t i o n  f o r  s u c h  a  v a r i a b l e  s i t u a t i o n  one 
w ou ld  need d a t a  from many sam ple  p o i n t s  f o r  e x te n d e d  p e r i o d s  o f  t i m e .
Such d e t a i l  i s  n o t  a v a i l a b l e .
W e a th e r  s t a t i o n s  a r e  g e n e r a l l y  l o c a t e d  n e a r  p o p u l a t i o n  c e n t e r s  
found  i n  v a l l e y s ,  on f o o t h i l l s ,  and  on p l a i n s .  S in c e  t h e  N o r th e r n  
Rocky M oun ta in  R eg io n  i s  a  r e c e n t l y  d e v e l o p i n g  a r e a  ev en  k e y  s t a t i o n s  
o f t e n  do n o t  d a t e  b a ck  v e r y  f a r .  F r e q u e n t l y  to w n s ,  a i r p o r t s ,  W e a th e r  
B ureau  s t a t i o n s  , and o t h e r  g o v e rn m en t i n s t a l l a t i o n s  h a v e  b e en  moved 
from t h e i r  o r i g i n a l  l o c a t i o n s  t o  new m ore p e rm a n en t  l o c a t i o n s  . W e a th e r  
o b s e r v a t i o n  s t a t i o n s  have  a l s o  b e e n  moved a c c o r d i n g l y .
T h e re  i s  l i t t l e  l i k e l i h o o d  t h a t  a  h ig h  d e n s i t y  n e tw o rk  o f  w e a t h e r  
o b s e r v a t i o n  s t a t i o n s  w i l l  be i n s t a l l e d  i n  t h e  n e a r  f u t u r e .  As a p r i o  
(19 57) p o i n t e d  o u t ,  t h e  c o s t  o f  s u c h  a n ;  ■ -̂ k i s  p r o h i b i t i v e .  A c c e p t in g  
t h e  r e a l i t y  o f  l i m i t e d  d a t a ,  c e r t a i n  a s s u m p t io n s  had  to  be  m ade. The 
f i r s t  a s s u m p t io n  was t h a t  a  n e a r l y  u n ifo rm  g r i d  o f  o b s e r v a t i o n  s t a t i o n s  
w ould  r e p r e s e n t  t h e  g e n e r a l  c h a r a c t e r  o f  p r e c i p i t a t i o n  o v e r  t h e  r e g i o n  
and w ould  p r o v id e  s u f f i c i e n t  d a t a  t o  show t h e  r e l a t i v e  q u a n t i t y  and  
s e a s o n a l  d i s t r i b u t i o n  o f  p r e c i p i t a t i o n .
S e c o n d ly ,  i t  was assum ed t h a t  25 y e a r s  o f  d a t a  w e re  s u f f i c i e n t  to  
r e p r e s e n t  t h e  t r u e  p r e c i p i t a t i o n  c h a r a c t e r  o f  a  s t a t i o n .  Some k e y  s t a t i o n s
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w e re  d ro p p e d  b e c a u s e  t h e r e  w e re  n o t  25  c o n s e c u t i v e  y e a r s  o f  d a t a .  When 
l o n g e r  p e r io d s  o f  t im e  w e re  exam ined ev en  more s t a t i o n s  f a i l e d  t o  
q u a l i  f y .
The 23 s t a t i o n s  s e l e c t e d  had a d e q u a t e  d a t a  and  t h e y  form ed a  
n e a r l y  u n i fo rm  g r i d  o v e r  t h e  a r e a .  I n  some p o r t i o n s  o f  t h e  a r e a  a d d i ­
t i o n a l  s t a t i o n s  c o u ld  h av e  b e en  u t i l i z e d .  They w e re  n o t  i n c l u d e d  
b e c a u s e  s i m i l a r  s t a t i o n  d e n s i t y  was n o t  a t t a i n a b l e  t h r o u g h o u t  t h e  a r e a .  
T h i s  s t u d y  c r i t e r i a  was made t o  a v o id  l o c a l i z e d  r e f i n e m e n t s  . The 
s t a t i o n s  a r e  l i s t e d  a l p h a b e t i c a l l y  i n  T a b le  1 .
A few s t a t i o n s  have  a  m onth  o r  more o f  d a t a  m i s s i n g .  A l l  t a b l e s  
and  r e f e r e n c e s  a r e  f o o t n o t e d  when s u c h  gaps w e re  e n c o u n t e r e d . The r u n ­
n in g  a v e r a g e  c a l c u l a t i o n s  w e re  a l l  b a se d  on 25 y e a r s  o f  d a t a ,  so  i n  a l l  
c a s e s  p e r io d s  w i t h  m i s s i n g  d a t a  w e re  a d j u s t e d  to  25 y e a r s  b y  s im p le  
p r o p o r t i o n a t e  m e th o d s . W est Y e l lo w s to n e  had  t h e  l a r g e s t  b l o c k  o f  m i s s i n g  
d a t a  b u t  a  r e p r e s e n t a t i v e  s t a t i o n  w i t h  b e t t e r  d a t a  was n o t  found  i n  t h e  
same g e n e r a l  v i c i  u .
Two o f  t h e  s e l e c t e d  s t a t i o n s ,  C o l v i l l e  and S p okane , w e re  moved 
to  new l o c a t i o n s  d u r i n g  t h e  2 5 - y e a r  p e r i o d  s t u d i e d .  N e i t h e r  o f  t h e  
c i t i e s  i s  i n  a  c o n f in e d  v a l l e y .  The moves w e re  o n ly  a  few  m i l e s  and 
t h e r e  was no a p p r e c i a b l e  d i f f e r e n c e  i n  e l e v a t i o n  o r  to p o g r a p h y  b e tw ee n  
t h e  o ld  and th e  new s i t e s  . P e r io d s  o f  o v e r l a p p i n g  d a t a  i n d i c a t e d  t h a t  
t h e  o b s e r v a t i o n s  a t  t h e  new l o c a t i o n s  w e re  v e r y  n e a r l y  t h e  same a s  t h o s e  
from  t h e  p r e v io u s  l o c a t i o n s .
The 1940 d a t a  u se d  f o r  Spokane w e re  o b s e rv e d  a t  t h e  E m pire  S t r e e t
s i t e .  F e l t s  F i e l d  d a t a  w e re  u sed  f o r  t h e  p e r i o d  1941 th r o u g h  1947 and
G e ig e r  F i e l d  d a t a  w e re  u sed  from  1948 th r o u g h  1964 . The 1940 th r o u g h
— 16 —
TABUj 1 , —E l e v a t i o n  o f  O b s e r v a t i o n  S t a t i o n s  t o  t h e  N e a r e s t  100 F e e t
S t a t i o n  E l e v a t i o n
M ontana
Bozeman (Ag C o l)  4 ,9 0 0
B row ning 4 ,4 0 0
Columbus 3 ,6 0 0
D i l lo n ( W e a t h e r  B ureau  A i r p o r t )  5 ,2 0 0
G r e a t  F a l l s  (W e a th e r  B u r e a u , A i r p o r t ) 3 ,7 0 0
H e le n a  (W e a th e r  B u re a u ,  A i r p o r t ) 3 ,9 0 0
K a l i s p e l l  (W ea th e r  B u re au ,  A i r p o r t )  3 ,0 0 0
Lew istow n (CAA, A i r p o r t )  4 ,1 0 0
L ibby  (R a n g e r  S t a t i o n )  2 ,1 0 0
M is s o u la  (W ea th e r  B u re a u ,  A i r p o r t )  3 ,2 0 0
W est Y e l lo w s to n e  6 ,7 0 0
W h ite  S u lp h u r  S p r in g s  5 ,2 0 0
Id a h o
C h a l l i s  5 ,3 0 0
Id a h o  C i ty  4 ,0 0 0
O ro f in o  1 ,0 0 0
P o c a t e l l o  (W ea th e r  B u re au ,  A i r p o r t )  4 ,4 0 0
P r i e s t  R iv e r  E x p e r im e n ta l  F o r e s t  2 ,4 0 0
R ig g in s  1 ,8 0 0
S t .  M a r ie s  2 ,1 0 0
Salmon 3 ,9 0 0
W ash in g to n
C o l v i l l e  (W e a th e r  B u re a u ,  A i r p o r t )  1 ,9 0 0
P u llm an  (E x p e r im e n t  S t a t i o n )  2 ,5 0 0
Spokane (W e a th e r  B u re a u ,  A i r p o r t )  2 ,4 0 0
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1951 d a t a  u s e d  f o r  C o l v i l l e  w ere  c o l l e c t e d  a t  t h e  p o s t  o f f i c e .  A i r p o r t  
d a t a  w ere  u s e d  f o r  t h e  p e r i o d  1952 th r o u g h  1964 .
P o c a t e l l o  i s  t h e  o n ly  s t a t i o n  t h a t  l i e s  w e l l  beyond  t h e  p e r i m e t e r  
o f  t h e  s tu d y  a r e a .  I t  was i n c l u d e d  so i s o h y e t a l  l i n e s  c o u ld  be  drawn 
beyond  C h a l l i s  and  W est Y e l lo w s to n e .  T h ese  s t a t i o n s  a r e  n e a r  b u t  n o t  
a t  t h e  s o u t h  p e r i m e t e r  o f  t h e  s tu d y  a r e a .  L ew istow n and  Columbus a r e  
a t  t h e  e x tre m e  e a s t  edge  o f  t h e  a r e a  o f  i n t e r e s t .  S p o k an e , P u l lm a n ,  
R i g g i n s , and  Id a h o  C i ty  a r e  on t h e  w e s t  edge o f  t h e  s tu d y  a r e a .  The 
g e o g r a p h ic  l o c a t i o n s  o f  t h e  23 s e l e c t e d  s t a t i o n s  a r e  i l l u s t r a t e d  i n  
f i g u r e  1 .
Many h ig h  m o u n ta in s  s e p a r a t e  t h e  d a t a  s t a t i o n s  b u t  m ost o f  t h e  
s t a t i o n s  a r e  i n  o r  n e a r  v a l l e y s .  C o n s e q u e n t ly ,  a  c o m p a r iso n  o f  t h e  
e l e v a t i o n s  o f  t h e  s t a t i o n s  h e l p s  d e s c r i b e  t h e  g e n e r a l  e l e v a t i o n  o f  t h e  
s tu d y  a r e a .  F ig u r e  2 i l l u s t r a t e s  t h e  r i s i n g  e l e v a t i o n  t r e n d  f ro m  w e s t  
t o  e a s t  th r o u g h  t h e  s tu d y  a r e a .  W est Y e l lo w s to n e  i s  a  u n iq u e  s t a t i o n  
i n  t h a t  i t  i s  t h e  o n ly  s t a t i o n  t h a t  l i e s  a t  t h e  t o p  o f  t h e  t e r r a i n  i t  
r e p r e s e n t s .  T h i s  m ust be rem em bered when d a t a  a r e  com pared .
I l l . DATA
I n  e a r l i e r  d i s c u s s i o n  i t  h a s  b e en  p ro p o s e d  t h a t  ( l )  c l i m a t e  i s  
an  e f f e c t i v e  r e g u l a t o r  o f  r e s o u r c e  m anagem ent; ( 2 )  c l i m a t i c  d a t a  i s  
e s s e n t i a l  i n p u t  i n  r e s o u r c e  management p l a n n i n g ;  and  (3 )  t e m p e r a t u r e  
and  p r e c i p i t a t i o n  a r e  t h e  m a jo r  e le m e n ts  o f  c l i m a t e .  P r e c i p i t a t i o n  
was c h o se n  f o r  t h i s  s tu d y  b e c a u s e  t h e  a r e a  o f  i n t e r e s t  i s  c l a s s i f i e d  
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Figure 2 ,—Elevational trend from west to east through the study area.
v e r y  d r y .  F o r  t h e s e  r e a s o n s ,  t h e  p r e s e n c e  o r  a b s e n c e  o f  p r e c i p i t a t i o n  
m ust be  c o n s i d e r e d  a s  a  c r i t i c a l  l i m i t i n g  f a c t o r  i n  many management 
d e c i s i o n .
The s e a s o n a l  p e r i o d  s t u d i e d  (May 1 t h r o u g h  O c to b e r  3 l )  encom­
p a s s e s  t h e  g ro w in g  s e a s o n  f o r  p l a n t s ,  t h e  f o r e s t  f i r e  s e a s o n ,  and  t h e  
m ost a c t i v e  p e r i o d  f o r  m ost i n s e c t  and  d i s e a s e  a t t a c k s .  T h i s  i s  a l s o  
t h e  p e r i o d  m ost f a v o r a b l e  f o r  o u td o o r  o p e r a t i o n s  b e c a u s e  p h y s i c a l  and  
o t h e r  e n v i r o n m e n ta l  c o n d i t i o n s  a r e  l e s s  s e v e r e .  Roads and  t r a i l s  a r e  
open and  f i r m  p r o v i d i n g  optimum a c c e s s i b i l i t y .  F r e e z i n g  w e a t h e r  i s  
l i m i t e d  and  m i ld .  Human p e r fo rm a n c e  i s  p r o b a b ly  h i g h e r  b e c a u s e  o f  t h e  
l e s s  h a r s h  e n v i ro n m e n t .
S o u rce
T w e n ty - f iv e  y e a r s  o f  p r e c i p i t a t i o n  d a t a  f o r  t h e  p e r i o d  1940 
th r o u g h  1964 w ere  u s e d  i n  t h e  s t u d y .  D a i ly  p r e c i p i t a t i o n  r e c o r d s  f o r  
t h e  6 m onths o f  May th r o u g h  O c to b e r  w ere  t a k e n  f ro m  t h e  m o n th ly  c l i m a t i c  
sum m aries  p r e p a r e d  by t h e  U n i t e d  S t a t e s  W ea th e r  B ureau  o f  t h e  D e p a r tm en t  
o f  Commerce. C l i m a t i c  sum m aries  i n c l u d e  lo n g  te rm  a v e r a g e s ,  maximums, 
minimums, and  d e p a r t u r e s  from  t h e  a v e r a g e s .  They a l s o  i n c l u d e  maps o f  
i s o l i n e s  f o r  t e m p e r a t u r e  and  p r e c i p i t a t i o n .  The sum m aries  do n o t  
c a t e g o r i z e  t h e  v a r y i n g  i n t e n s i t i e s  o f  p r e c i p i t a t i o n ;  t h e y  do n o t  g iv e  
t h e  c l i m a t i c  p r o b a b i l i t y  o f  e v e n t s ;  an d  th e y  do n o t  i n d i c a t e  s e a s o n a l  
t r e n d s  o t h e r  t h a n  by m o n th s .
O ver 3 ,4 0 0 0  s t a t i o n  m onths  o f  d a t a  made up o f  more t h a n  1 0 5 ,0 0 0  
d a i l y  p r e c i p i t a t i o n  m e asu rem en ts  w ere  u s e d  i n  t h e  s t u d y .
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Treatment
The W e a th e r  B u re au  h a s  c a l c u l a t e d  a n  a v e r a g e  a n n u a l  p r e c i p i t a t i o n  
f o r  e a c h  o f  t h e  s t a t i o n s  u s e d  i n  t h e  s t u d y  b u t  a  new a v e r a g e  was c a l c u ­
l a t e d  f o r  t h e  s p e c i f i c  25 y e a r s  o f  t h e  s t u d y .  T h i s  w as done  so  a l l  
g r a p h i c  a n d  t a b u l a r  r e s u l t s  w o u ld  b e  c o m p a r a b l e .
S in c e  a n n u a l  p r e c i p i t a t i o n  v a r i a t i o n  c a n n o t  be  d e s c r i b e d  w i t h  
r e g u l a r i t y ,  F o s t e r  ( 1 9 4 8 )  c a l l s  t h e  v a r i a t i o n s  " f l u c t u a t i o n s . "  O t h e r  
w o r k e r s  h a v e  f o u n d  t h e  d e v i a t i o n s  a r o u n d  t h e  mean a n n u a l  p r e c i p i t a t i o n  
t o  be  e x t r e m e l y  sk ew e d .  H a s t i n g s  ( l 9 6 5 )  f o u n d  d r y  s t a t i o n s  i n  l o w e r  
C a l i f o r n i a  w h e re  a s  many a s  85 p e r c e n t  o f  t h e  y e a r s  f e l l  b e lo w  t h e  mean 
a n n u a l  p r e c i p i t a t i o n .  He s a i d  t h a t  one n e e d  n o t  m e a s u re  v a r i a t i o n  a s  a  
n o r m a l  s t a t i s t i c .  He recom m ended  t h a t  one  c o n s i d e r  t h e  m e a s u re  o f  d i s ­
p e r s a l  a s  t h e  r o o t - m e a n - s q u a r a  d e v i a t i o n  r a t h e r  t h a n  a  s t a n d a r d  d e v i a t i o n  
a n d  t h e n  c o n s i d e r  t h e  c o e f f i c i e n t  o f  v a r i a t i o n  a s  a  m e a s u re  o f  d i s p e r s a l  
d i v i d e d  by a  m e a s u re  o f  c e n t r a l  t e n d e n c y  w i t h o u t  r e f e r e n c e  t o  t h e  t y p e  
o f  d i s t r i b u t i o n .  H a s t i n g s  d e m o n s t r a t e d  t h a t  t h e  c o e f f i c i e n t  o f  v a r i a t i o n  
c a n  be  i n t e r p r e t e d  by r a n k i n g  t h e  s e a s o n a l  c o e f f i c i e n t s  b f  s e v e r a l  s t a t i o n s  
a n d  c o m p a r in g  th e m  a s  a  g r o u p .  He a l s o  p l o t t e d  t h e  c l i m a t i c  p r o b a b i l i t y
o f  h a v i n g  t h e  mean o r  l e s s  t h a n  t h e  mean a n n u a l  r a i n f a l l  a n d  f o u n d  t h a t  
t h e  h i g h e r  t h e  c o e f f i c i e n t s  t h e  g r e a t e r  t h e  p r o b a b i l i t y  t h a t  a  s t a t i o n  
w o u ld  g e t  t h e  mean o r  l e s s  t h a n  t h e  mean a n n u a l  r a i n f a l l .
The a v e r a g e  a n n u a l  p r e c i p i t a t i o n ,  t h e  r o o t - m e a n - s q u a r e  d e v i a t i o n  
an d  t h e  c o e f f i c i e n t  o f  v a r i a t i o n  w e re  c a l c u l a t e d  f o r  e a c h  s t a t i o n  f o r  
t h e  p e r i o d  19 4 0  t h r o u g h  1 9 6 4 .  The same c a l c u l a t i o n s  w e re  made f o r  e a c h  
m onth  f r o m  May t h r o u g h  O c t o b e r ,  T h e s e  su m m a rie s  a r e  shown i n  T a b l e  I  
a n d  T a b le  I I  i n  t h e  A p p e n d ix .
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A l l  o t h e r  d a t a  t r e a t m e n t s  w e re  d e p e n d e n t  u p o n  t a b u l a t i o n s  o f  
d a i l y  p r e c i p i t a t i o n  a t  e a c h  o f  t h e  s t a t i o n s .  The d a i l y  a m o u n ts  w e re  
t a b u l a t e d  by t h r e e  c l a s s e s  b e c a u s e  d i f f e r e n t  a m o u n ts  o f  r a i n  w i l l  
i n f l u e n c e  o p e r a t i o n s  i n  v a r y i n g  d e g r e e s .  T he  c l a s s i f i c a t i o n  w as 
d e f i n e d  a r b i t r a r i l y  a s  f o l l o w s  :
A t r a c e  o r  m ore I n f l u e n c e s  t h o s e  o p e r a t i o n s  t h a t  a r e  v e r y
s e n s i t i v e  t o  r a i n .  E v en  c l o u d y ,  sh o w e ry  
w e a t h e r  may be  b e n e f i c i a l  o r  h a r m f u l .
O n e - t e n t h  o f  a n  A r a i n  h a r d  en o u g h  t o  d i s r u p t  a  d a y ' s
i n c h  o r  more a c t i v i t i e s .
O n e - q u a r t e r  o f  A r a i n  o f  s u f f i c i e n t  i n t e n s i t y  t o  w e t
a n  i n c h  o r  more t h e  g r o u n d  a n d  o t h e r  m a t e r i a l s  f o r
s e v e r a l  d a y s .
L a rg e  l e d g e r  s h e e t s  w e re  s e t  u p  a s  shown i n  f i g u r e  3 .  D a i l y  
p r e c i p i t a t i o n  r e c o r d s  w e re  c o p i e d  f r o m  t h e  m o n th ly  c l i m a t i c  su m m a r ie s  
t o  t h e  l e d g e r s .  T h en  t h e  n u m b er o f  p r e c i p i t a t i o n  d a y s  w e re  c o u n t e d  
v e r t i c a l l y  an d  h o r i z o n t a l l y  a n d  t a b u l a t e d  i n  t h e  t h r e e  c l a s s e s  a t  t h e  
b o t to m  a n d  t h e  r i g h t  s i d e  o f  t h e  s h e e t s  r e s p e c t i v e l y .
The su m m a rie s  on t h e  r i g h t  s i d e  r e p r e s e n t e d  t h e  n u m b er o f  d a y s  
i t  r a i n e d  d u r i n g  a  g i v e n  m o n th  f o r  e a c h  o f  t h e  25 y e a r s .  T h e s e  
su m m arie s  w e re  a n a l y z e d  v e r t i c a l l y  t o  d e t e r m i n e  t h e  a v e r a g e  nu m b er o f  
t i m e s  i t  r a i n e d  e a c h  m on th  a t  e a c h  o f  t h e  t h r e e  i n t e n s i t y  c l a s s e s .
The h i g h e s t  a n d  l o w e s t  n u m b er o f  t i m e s  i t  r a i n e d  w e re  a l s o  r e c o r d e d  f o r  
e a c h  c l a s s .  The r o o t - m e a n - s q u a r e  d e v i a t i o n  a n d  t h e  c o e f f i c i e n t  o f  
v a r i a t i o n  w e r e  c a l c u l a t e d .  An a d d i t i o n a l  t a l l e y  w as made t o  d e t e r m i n e  
t h e  num ber o f  y e a r s  t h a t  t h e  n um ber o f  r a i n y  d a y s  w as l e s s  t h a n  t h e  
m ean , e q u a l  t o  t h e  m ean , o r  g r e a t e r  t h a n  t h e  m ean. R e s u l t s  o f  t h e
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STATION
P r e c i p i t a t i o n  in  Hundreds of In c h e s  by Day f o r  Month of
No. Days
T race  or l / l O  In c h  1 /4  In c h  











T race  or 
More
1 /10  In c h
or More
l / 4  In c h  
or More
Figure 3.— Sample sheet for daily precipitation tabulations
c a l c u l a t i o n s  f o r  c h a r a c t e r iz in g  th e  number o f  r a in y  d ays by m onth a r e
sum m arized i n  T a b le  3 i n  C h ap ter  I I I .
The su m m a rie s  a t  t h e  b o t to m  o f  t h e  t a b u l a t i o n  s h e e t s ,  a s  i l l u s ­
t r a t e d  i n  f i g u r e  3 ,  show t h e  nu m b er o f  y e a r s  i t  r a i n e d  i n  e a c h  o f  t h e  
t h r e e  c l a s s e s  f o r  e a c h  o f  t h e  184 d a y s  o f  t h e  s e a s o n .  E a c h  c l a s s  w as 
g r a p h e d  w i t h  t h e  num ber o f  y e a r s  r a i n  o c c u r r e d  o v e r  d a t e .  The f l u c ­
t u a t i o n s  f r o m  day  t o  day  w e r e  e x t r e m e l y  e r r a t i c .  T h i s  h a d  b e e n  a n t i ­
c i p a t e d ,  T r e n d s  a n d  f r e q u e n c y  p a t t e r n s  w e re  n o t  c l e a r l y  e v i d e n t .
T he u s u a l  p r o c e d u r e  f o r  s m o o th in g  a  t r e n d  l i n e  i s  u s e  o f  a  
r u n n i n g  (m o v in g )  a v e r a g e  ( T r e w a r t h a  1 9 3 7 ;  P e a r s o n  a n d  B e n n e t t  1 9 4 2 ; 
F o s t e r  1 9 4 8 ; McQuigg a n d  D e c k e r  1 9 6 2 ) ,  P e a r s o n  an d  B e n n e t t  s a y  t h a t  
m ov ing  a v e r a g e s  a r e  t h e  m o s t  w i d e l y  u s e d  t o o l s  t o  d e s c r i b e  n o n - l i n e a r  
t r e n d s .
One o f  t h e  m os t i m p o r t a n t  p ro b le m s  i n  t h e  u s e  o f  t h e  
m ov ing  a v e r a g e  i s  i t s  l e n g t h .  I t  i s  d e s i r a b l e  t h a t  t h e  
t r e n d  l i n e  be a n  a p p r o x i m a t e l y  sm o o th  l i n e . . . . I n  g e n e r a l ,  
t h e  s h o r t e s t  m ov ing  a v e r a g e  w h ic h  w i l l  r e s u l t  i n  a  
r e a s o n a b l e  sm o o th  l i n e  i s  b e s t . . . . A  commonly c i t e d  f a u l t  
o f  m ov ing  a v e r a g e  i s  t h e i r  t e n d e n c y  t o  " c u t  c o r n e r s . "
M oving a v e r a g e s  do n o t  f o l l o w  n o n - l i n e a r  d a t a  t o  t h e  
h i g h e s t  a n d  l o w e s t  p o i n t s .
The m o s t  s u i t a b l e  r u n n i n g  a v e r a g e  s h o u l d  i d e n t i f y  t h e  t r e n d  o f  
some l e n g t h  o f  t im e  r e l a t i v e  t o  t h e  u s e  made o f  t h e  t r e n d .  F o r  l o n g  
r a n g e  p l a n n i n g  a s  d e s c r i b e d  i n  t h i s  s t u d y  one  i s  a p t  t o  be  i n t e r e s t e d  
i n  a  p e r i o d  o f  t i m e  e q u a l  t o  a  w eek  o r  m o re .  W ith  t h i s  i n  m in d ,  a  
5 - d a y  r u n n i n g  a v e r a g e  w as t e s t e d  a n d  fo u n d  h e l p f u l .  The t r e n d  l i n e s  
w e re  s t i l l  v e r y  r o u g h  so  a  1 0 -d a y  r u n n i n g  a v e r a g e  w as t e s t e d  a n d  f o u n d  
t o  b e  r e a s o n a b l e .  A l l  s t a t i o n s  w e re  g r a p h e d  by 1 0 -d a y  r u n n i n g  a v e r a g e s  
f o r  e a c h  o f  t h e  t h r e e  c l a s s e s  o f  p r e c i p i t a t i o n .
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The g r a p h s  w e re  c a r e f u l l y  s t u d i e d  f o r  t r e n d s  o f  r i s i n g  o r  
f a l l i n g  r a i n f a l l  p r o b a b i l i t y .  E i g h t  p e r i o d s  o f  10 d a y s  w e re  i d e n t i f i e d  
w h ic h  w ere  common t o  a l l  23 s t a t i o n s .
As s o o n  a s  p e r i o d s  o f  i n t e r e s t  w ere  s e l e c t e d  t h e  t r e n d  l i n e s  
w e re  no l o n g e r  u s e d .  The o r i g i n a l  l e d g e r  s h e e t s  w ere  u s e d  a g a i n  t o  
c o u n t  t h e  f r e q u e n c y  o f  t h e  c l a s s e s  o f  p r e c i p i t a t i o n  f o r  e a c h  o f  t h e
e i g h t  s e l e c t e d  p e r i o d s  f o r  e a c h  y e a r .  The means o f  t h e  p e r i o d s  w ere
t e s t e d  by t  t e s t s  f o r  u n p a i r e d  d a t a .
The p e r i o d s  w ere  t e s t e d  f o r  s i g n i f i c a n t  d i f f e r e n c e s  a t  t h e  . 2 ,  
. 1 ,  .0 5 ,  . 0 1 ,  a n d  .0 0 1  l e v e l s  o f  s i g n i f i c a n c e .
The t e s t s  w ere  a im e d  a t  d e t e r m i n i n g  i f :
The m ean num ber o f  r a i n y  d a y s  i n  p e r i o d  1 <  2
2 >  3
3 <  4
4 >  5
3 >  5
5 <  6
6 >  7
7 <  8
A l l  t e s t s  w ere  b a s e d  on t h e  h y p o t h e s e s  t h a t  t h e  m eans w ere  e q u a l .  
R e f e r e n c e s  w ere  t a k e n  f ro m  D ix o n  a n d  M assey  (1 9 5 7 )  a n d  t h e  A g r i c u l t u r e
H andbook 317 ( 1 9 6 7 ) .  C a l c u l a t i o n s  f o l l o w e d  t h e  f o r m a t  a s  g i v e n :
To t e s t  t h e  h y p o t h e s i s  t h a t  t h e r e  i s  no  d i f f e r e n c e  b e tw e e n  t h e  
m eans ( s o m e t im e s  r e f e r r e d  t o  a s  a  n u l l  h y p o t h e s i s )  com pu te
t  =
/ s - 2 ( n ^  + n g )
J  ( n ^ ) ( n g )
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w h e r e :  a n d  = The a r i t h m e t i c  m eans f o r  g r o u p s  A a n d  B.
n ^  a n d  n ^  = The num ber o f  o b s e r v a t i o n s  i n  g r o u p s  A a n d  B ( n ^  
a n d  n g  do n o t  h a v e  t o  b e  t h e  s a m e ) .
p
s  -  The p o o l e d  w i t h i n - g r o u p  v a r i a n c e .
To co m p u te  t h e  p o o le d  w i t h i n - g r o u p  v a r i a n c e ,  f i r s t  g e t  t h e  
c o r r e c t e d  sum o f  s q u a r e s  ( 8 8 )  w i t h i n  e a c h  g r o u p .
8 8 ,  = s x |  _
"A
2 (&%B)2SSg = ZXg —
n.'B
T h en  t h e  p o o le d  v a r i a n c e  i s
( n ^  — 1) + ( ng  — Ï '
T h i s  v a l u e  o f  t  h a s  ( n ^  -  l )  + (n g  -  l )  d e g r e e s  o f  f r e e d o m .
W h ile  a l l  s t a t i o n s  a p p e a r e d  t o  show s i m i l a r  t r e n d s  o f  r a i n f a l l  
p r o b a b i l i t y  t h r o u g h o u t  t h e  s e a s o n ,  t h e r e  d i d  seem  t o  b e  a  s t r o n g  
d i v e r g e n c e  o f  t h e  t r e n d s  i n  t h e  l a s t  6 t o  8 w e ek s  o f  t h e  s t u d y  p e r i o d .  
A d d i t i o n a l  s i g n i f i c a n c e  t e s t s  w e re  made t o  s e e  i f  t h e  mean n u m b er  o f  
r a i n y  d a y s  w as g r e a t e r  i n  O c t o b e r  t h a n  i n  S e p te m b e r .
More t h a n  200  t  t e s t s  w e re  m ade. B e c a u se  o f  t h e  m a g n i tu d e  o f  t h e  
t a s k  o f  c a l c u l a t i n g  t h e  t  t e s t s  m a n u a l ly  no t e s t s  w e re  made f o r  t h e  
c l a s s e s  . 1  i n c h  o f  p r e c i p i t a t i o n  o r  m ore an d  .2 5  i n c h  o f  p r e c i p i t a t i o n  
o r  m o re .  The t r e n d s  o f  a l l  t h r e e  c l a s s e s  f o l l o w e d  e a c h  o t h e r  c o n s i s t e n t l y  
a t  a l l  s t a t i o n s  so  i t  w as  a s su m e d  t h a t  t h e  r e l a t i v e  f r e q u e n c y  o f  r a i n f a l l  
w o u ld  b e  r e f l e c t e d  by t h e  one  c l a s s  o f  t r a c e  o r  m ore .
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CHAPTER I I I  
PRESENTATION AND DISCUSSION OP RESULTS
The t h e s i s  a n d  o b j e c t i v e s  a r e  r e c a l l e d  a t  t h i s  p o i n t  p r i o r  t o  
a  d i s c u s s i o n  o f  r e s u l t s .
T he t h e s i s  i s  t h a t  r e s o u r c e  m anagem ent d e c i s i o n s  c a n  b e  im p ro v e d  
t h r o u g h  s y s t e m a t i c  a p p l i c a t i o n  o f  p l a n n i n g  t e c h n i q u e s  b u t  t h a t  c r i t i c a l  
i n p u t  d a t a  i s  o f t e n  l a c k i n g .  C l i m a t i c  d a t a  i s  f r e q u e n t l y  t h e  m i s s i n g  
l i n k  i n  n a t u r a l  r e s o u r c e  m anagem ent p l a n n i n g .  T h i s  i n v e s t i g a t i o n  h a s  
b e e n  a im e d  s p e c i f i c a l l y  a t  d e m o n s t r a t i n g  how a  m a jo r  e l e m e n t  o f  c l i m a t e  
( p r e c i p i t a t i o n )  c a n  be  d e s c r i b e d  i n  t e r m s  s u i t a b l e  f o r  d e c i s i o n - m a k i n g  
m o d e l s .
The m o s t  i m p o r t a n t  o b j e c t i v e  o f  t h e  s t u d y  i s  t o  c h a r a c t e r i z e  t h e  
q u a n t i t y  an d  s e a s o n a l  d i s t r i b u t i o n  o f  p r e c i p i t a t i o n  i n  t h e  N o r t h e r n  
Rocky M o u n ta in  R e g io n  f o r  t h e  p e r i o d  May 1 t h r o u g h  O c t o b e r  3 1 ,  The 
s e c o n d  o b j e c t i v e  i s  t o  d i s p l a y  t h e  p r e c i p i t a t i o n  c h a r a c t e r i z a t i o n  i n  
a  f o r m  w h ic h  i s  r e a d i l y  u s e a b l e  by d e c i s i o n  m a k e r s .
R e s u l t s  a r e  shown p r i m a r i l y  by f i g u r e s  a n d  t a b l e s  b e c a u s e  t h e  
a r e  m ore e f f e c t i v e  t h a n  l e n g t h y  n a r r a t i v e  d e s c r i p t i o n s  f o r  c h a r a c t e r i z i n g  
p r e c i p i t a t i o n .
I .  AMOUNT OF PRECIPITATION
T a b l e  I  i n  t h e  A p p e n d ix  shows t h e  a n n u a l  a m o u n t s ,  t h e  a v e r a g e  
a n n u a l  a m o u n ts  a n d  a  m e a s u re  o f  d i s p e r s i o n  a r o u n d  t h e  mean f o r  p r e c i p i ­
t a t i o n  a t  t h e  23 s t a t i o n s  f o r  t h e  p e r i o d  1940  t h r o u g h  1 9 6 4 ,  T a b l e  I I  
show s t h e  same t y p e  o f  i n f o r m a t i o n  f o r  t h e  m o n th s  o f  May t h r o u g h  O c t o b e r ,
—2 8 —
The r e s u l t s  o f  t h e  t a b u l a t i o n s  a n d  c a l c u l a t i o n s  i n  T a b l e  I  a n d  
T a b l e  I I  a r e  su m m a riz e d  a n d  p r e s e n t e d  i n  T a b l e  2 ,  M e a s u re s  o f  d i s p e r s i o n  
m u s t  b e  r e a d  f r o m  t h e  A p p e n d ix .
E v e n  a  v e r y  g e n e r a l  t a b l e  s u c h  a s  T a b l e  2 r e v e a l s  some i n t e r e s t i n g  
s i m i l a r i t i e s  a n d  d i f f e r e n c e s  o f  t h e  p r e c i p i t a t i o n  o c c u r r e n c e  a n d  d i s t r i ­
b u t i o n  o v e r  t h e  a r e a  a n d  t h r o u g h  t h e  s e a s o n .  F o r  e x a m p le ,  t h e  J u l y  a n d  
A u g u s t  d r o u g h t  i s  v e r y  p r o n o u n c e d  i n  t h e  r e c o r d s  o f  t h e  w e s te r n m o s t  
s t a t i o n s .  Sum m ertim e p r e c i p i t a t i o n  i s  r e l a t i v e l y  h i g h e r  i n  t h e  e a s t e r n  
p o r t i o n  o f  t h e  s t u d y  a r e a .  J u n e  i s  g e n e r a l l y  t h e  w e t t e s t  m o n th  o f  t h e  
warm s e a s o n  e x c e p t  f o r  some o f  t h e  s t a t i o n s  on  t h e  w e s t  s i d e  w h e re  
O c t o b e r  i s  t h e  w e t t e s t .
One o f  t h e  m o s t  s t r i k i n g  c o m p a r i s o n s  i s  t h e  am ount o f  r a i n  t h a t  
f a l l s  d u r i n g  t h e  6 -m o n th  s t u d y  p e r i o d  a s  a  p o r t i o n  o f  t h e  t o t a l  a n n u a l  
p r e c i p i t a t i o n .  L e w is to w n  a n d  I d a h o  C i t y  r e p r e s e n t  e x t r e m e s .  L ew is tow n*  s  
a n n u a l  p r e c i p i t a t i o n  i s  o n ly  1 6 .7 6  i n c h e s  b u t  1 3 .2 1  o f  t h o s e  f a l l  i n  t h e  
May t h r o u g h  O c t o b e r  p e r i o d .  The o t h e r  3 .5 5  i n c h e s  o c c u r  d u r i n g  t h e  
c o l d e r  6 m o n th s ,  I d a h o  C i t y  h a s  2 4 .0 9  i n c h e s  o f  p r e c i p i t a t i o n  a n n u a l l y  
b u t  o n ly  6 ,9 1  i n c h e s  f a l l  i n  t h e  warm 6 m o n th s .  The h e a v y  t i m b e r  s t a n d s  
a t  I d a h o  C i t y  a c t u a l l y  r e c e i v e  l e s s  sum m ertim e  r a i n  t h a n  t h e  g r a s s l a n d s  
a t  L ew istow n* On t h e  o t h e r  h a n d ,  I d a h o  C i t y  r e c e i v e s  1 7 .1 8  i n c h e s  o f  
r a i n  d u r i n g  t h e  c o l d e r  6 m o n th s .  T h i s  i s  a b o u t  5 t i m e s  a s  much a s  




Average Total P recip ita tion  for Period May 1 Through October 31 -  1940-1964
6 Mo. Annual
Location May June July Aug. Sept. Oct. Total Total
Bozeman 2*54 3.04 1.26 1.33 1.75 1.34 11,26 18.22
Browning 2.14 3.43 1.62 1.14 1.39 .86 10.58 15.69
Columbus 2.58 2.60 .81 .73 1.441/ .992/ 9.15 13.66
D illon 1.69 2.16 .82 .74 1.05 .49 6.95 11.10
Great F a lls 2.44 2.90 1.31 1.09 1.19 , .67 9.60 14.63
Helena 1.82 2.30 1,05 .94 .96 . 55 7.62 11.22
K a lisp e l l 1.85 2.37 1.19 1.25 1.131/ 1.24 9.03 15.94
Lewistown 3.08 4.15 1.65 1.77 1.51 1.05 13.21 16.76
Libby 1.62 1.75 .75 1.08 1.32 2.00 8.52 19.27
Missoula 1.79 1.99 .95 .88 1.08 .94 7.63 13.27
W, Yellowstone 
White Sulpl ĵur
2 .553/ 2.672/ 1.221/ 1.351/ 1 .411/ 1 .801/ 11.00 23.46
Springs 2.41 3.24 1.36 1.46 1.39 1.00 10.86 18.28
C hallis 1.28 1.36 .56 .54 , 69 .40 4.83 7.53
Idaho City 2.13 1.62 .23 .41 .68 1.84 6.91 24.09
Orofino 2.31 2.39 .69 .58 1.54 2.34 9,85 26.51
Pocatello 1.27 1.16 .32 .54 .74 .84 4.87 10.73
P ries t  River 2.67 2.71 .98 1.12 1.74 3.36 12.58 32.94
Riggins 2.32 2.13 ,63 .71 1.13 1.51 8.43 17.01
St* Maries 2.41 2.36 .78 .92 1.61 2.82 10.90 30.09
Salmon 1.51 1.641/ .72 • 68 .801/ .58 5.93 9.61
C o lv i l le 1.67 1.59 .70 .90 .85 1.45 7.16 17.84
Pullman 1.60 1.65 .45 .65 1.28 1.94 7.57 21.65
Spokane
i /  24 years 
23 years 
^  22 years
1.56 1.38 .43 .64 .93 1.62 6.56 17.68
F i g u r e s  4 t h r o u g h  12  h a v e  b e e n  p r e p a r e d  t o  m ore e f f e c t i v e l y  
p o r t r a y  t h e  s e a s o n a l  a n d  a r e a l  d i s t r i b u t i o n  o f  p r e c i p i t a t i o n  by a m o u n t . 
C a u t i o n  m u s t  b e  o b s e r v e d  i n  i n t e r p r e t i n g  t h e s e  f i g u r e s  b e c a u s e  o f  t h e  
l a r g e  v a r i a t i o n s  i n  p r e c i p i t a t i o n  i n  t h e  m o u n ta in s  b e tw e e n  t h e  s p a r s e l y  
l o c a t é d  s a m p le  p o i n t s .
F i g u r e  4 show s a  s t r o n g  t r o u g h  t h r o u g h  t h e  c e n t e r  o f  t h e  a r e a .
T h i s  f a l l s  on t h e  l e e s i d e  o f  t h e  h e a v y  r a i n f a l l  z o n e  i n  t h e  w e s t e r n  
m o u n t a i n s .  T he p r e c i p i t a t i o n  am ount r i s e s  a g a i n  a t  t h e  h i g h e r  s t a t i o n s  
t o  t h e  e a s t  o f  t h e  t r o u g h .
The same g e n e r a l  p a t t e r n  i s  e v i d e n t  i n  t h e  6 -m o n th  map i l l u s t r a t e d  
i n  f i g u r e  5 ,
F i g u r e  6 c l e a r l y  show s t h a t  t h e  e a s t e r n  p o r t i o n  o f  t h e  s t u d y  
a r e a  d o e s  n o t  e x p e r i e n c e  t h e  s e v e r e  summer d r o u g h t  t y p i c a l  o f  t h e  
n o r t h w e s t .
The m o n th ly  maps shown i n  t h e  f i g u r e s  7 t h r o u g h  12  r e f l e c t  t h e  h i g h  
s p r i n g  a n d  a u tu m n  p r e c i p i t a t i o n  i n  t h e  w e s t e r n  p o r t i o n  o f  t h e  N o r t h e r n  
Rocky M o u n ta in  R e g io n .  By e x a m in in g  t h e  m o n th ly  maps i n  s e q u e n c e ,  one  
c a n  o b s e r v e  t h e  d i s a p p e a r a n c e  a n d  r e a p p e a r a n c e  o f  t h e  t r o u g h - l i k e  e f f e c t  
t h r o u g h  t h e  c e n t e r  o f  t h e  a r e a ,  e v i d e n t  i n  f i g u r e s  4 a n d  5 ,
I I ,  FREQUENCY OF RAINY DAYS BY MONTHS
T a b l e  3 d e p i c t s  some r a t h e r  d e t a i l e d  r e s u l t s  w h ic h  a r e  m ore
e a s i l y  r e v i e w e d  i n  t a b u l a r  fo r m  t h a n  by v e r b a l  p r e s e n t a t i o n s .  An
e x am p le  o f  how t o  r e a d  t h e  t a b l e  f o l l o w s :  T u r n  t o  T a b l e  3 a  a n d  l o o k
o p p o s i t e  t h e  h e a d i n g  May, T he  a v e r a g e  n u m b er  o f  t i m e s  i t  h a s  r a i n e d
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Figure 6 .—The to ta l May through October precipitation as a percent of the to ta l annual.
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Figure 10 .—Isohyets for the to ta l August preoipitation in  inches.
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Figure 12 .—Isohyets for the to ta l October precipitation in inches
TABLE 3 a » — The A verage Number o f  Days t h a t  P r e c i p i t a t i o n  O ccu rred
1 9 4 0 -1 9 6 4
COLVILLE, WASHINGTON
T r a c e  
o r  m ore
.1 0  i n c h  
o r  m ore
.2 5  in c h  
o r  more
May A v e rag e 11+ 5+ 2+
H igh-L ow 2 2 -4 1 2 -0 8 - 0
R . M . S . l / 5 . 4 3 . 0 2 . 0
C 2 / - .5 .5 .9
L e s s  -E qu  a 1 -Mo r  e ^ / 1 1 - 2 - 1 2 8 —8 —9 1 1 - 6 - 8
Ju n e A v e rag e 10+ 5+ 2+
H igh -L ow 1 6 —3 1 0 -2 6 - 0
R .M .S . 3 . 6 2 . 2 1 .5
C . 4 .4 . 7
L e s s - E q u a l - M o r e 1 1 - 2 - 1 2 1 1 - 2 - 1 2 7 - 9 - 9
J u l y A v erag e 5+ 2 1
H igh-L ow 1 1 - 0 7 - 0 5 - 0
R .M .S . 2 . 7 1 .8 1 . 4
G .5 . 9 1 . 4
Le s s - E q u a l -Mo r e 1 0 - 2 - 1 3 1 1 —6 —8 1 1 - 9 - 5
A u g u s t A v e ra g e 6 - 2+ 1+
H igh-L ow 1 4 - 0 6 - 0 6 - 0
R.M. S. 3 , 6 1 .8 1 . 5
C .6 .8 1 . 1
L e s s - E q u a l - M o r e 1 4 - 1 - 9 8 - 9 - 7 8 - 9 - 7
S e p te m b e r A v e ra g e 7 - 3 - 1+
H igh-L ow 1 5 - 1 7 - 0 3 - 0
R .M .S . 3 . 3 1 . 9 0 . 9
C .5 .7 .8
L es s - E q u a l - M o r e 13 —1 —11 13 —6 —6 7 - 1 3 - 5
O c to b e r A v e rag e 10+ 5 — 2 —
H igh-L ow 2 1 - 4 1 3 -0 7 - 0
R. M. S* 5 . 1 3 . 3 1 . 9
C .5 .7 1 . 0
L e s s - E q u a l -M o  r e  12-2 --11
i /  R .M .S . i s  r o o t - m e a n - s q u a r e  d e v i a t i o n  
£ /  G i s  c o e f f i c i e n t  o f  v a r i a t i o n
1 4 - 4 - 7 1 5 - 3 - 7
2 /  L e s s - E q u a l - M o r e  i s  nu m b er o f  y e a r s  t h a t w e re  l e s s t h a n  m ean ,
e q u a l t o  t h e  m ean , a n d  m ore t h a n  t h e  m ean.
- 4 1 -
TABLE 3 b .— The A verage Number o f  Days t h a t  P r e c i p i t a t i o n  O ccu rred
1 9 4 0 -1 9 6 4
PULLMAN, WASHINGTON
T r a c e  
o r  m ore
.1 0  i n c h  
o r  m ore
.2 5  i n c h  
o r  more
May A v e rag e 1 2 — 5 - 2"
H igh-L ow 2 4 -6 1 3 - 1 8 - 0
R .M .S . 4 . 7 2 . 9 1 .8
C .4 . 6 1 . 1
Le s  s -E q u a l-M o  r e 1 3 - 1 - 1 1 1 4 - 4 - 7 1 4 - 6 - 5
J u n e A v e rag e l o ­ 5 - 2+
H igh-L ow i s -3 1 1 -1 6 -0
R .M .S . 3 . 9 2 .5 1 .8
G . 4 .5 .8
L e s s -E q u a l-M o  r e 1 3 - 1 - 1 1 1 2 - 3 - 1 0 9 - 6 - 1 0
J u l y A v e rag e 4 - 1+ 1 -
H igh-L ow 1 0 - 0 6 - 0 4 - 0
R .M .S . 2./4 1 . 4 0 .8
G . 6 1 . 0 1 . 1
L e s s - E q u a l - M o r e 1 1 - 3 - 1 1 6 - 1 2 - 7 1 3 - 8 - 4
A u g u s t A v e rag e 5+ 2 - 1 -
H igh-L ow 1 3 -0 5 - 0 2 - 0
R .M .S . 2 .9 1 .4 0 . 6
C .5 . 8 . 8
L e s s - E q u a l - M o r e 8 - 5 - 1 2 1 3 - 5 - 7 1 1 —1 0 —4
S e p te m b e r A v e rag e 7 - 3+ 2 —
H igh-L ow 1 9 - 1 8 - 1 5 - 0
R .M .S . 3 . 9 1 .9 1 . 5
C . 6 .6 . 9
L e s s - E q u a l - M o r e 1 7 - tO - 8 9 - 7 - 9 1 4 - 5 - 6
O c to b e r A v e rag e 11+ 6 - 3 -
H igh-L ow 2 5 -4 1 2 -0 7 - 0
R .M .S . 5 . 2 3 . 1 1 . 9
C .5 . 6 .7
Les s - E q u a l - M o r e 1 1 - 0 - 1 4 1 1 - 5 - 9 1 3 - 4 - 8
- 4 2 -
TABLE 3 c . — The A verage Number o f  Days t h a t  P r e c i p i t a t i o n  O ccu rred
1 9 4 0 -1 9 6 4
SPOKANE, WASHINGTON
T r a c e .1 0  i n c h .2 5  i n c h
o r  m ore o r  m ore o r  m ore
May A v e rag e 15+ 5 - 2 —
H igh-L ow 2 4 -9 1 1 -1 8 - 0
R .M .S . 4 . 4 2 . 9 2 . 1
C .3 .6 1 . 1
L e s s - E q u a l - M o r e 1 1 - 3 - 1 1 1 6 —3 —6 1 5 —2 —8
J u n e A v e rag e 1 4 - 4 - 2 —
H igh-L ow 2 1 -5 7 - 1 4 - 0
R .M .S . 4 . 0 2 . 0 1 . 1
C .3 .5 *7
L e s s - E q u a l - M o r e 1 0 —4 —11 1 3 - 3 - 9 1 3 —6 —6
J u l y A v e ra g e 8 - 1+ 1 -
H igh-L ow 1 6 - 1 4 - 0 2 —0
R.M* S. 3 . 6 1 .3 0 .8
C .5 1 . 1 1*3
L e s s - E q u a l - M o r e 1 1 - 3 - 1 1 9 - 9 - 7 1 4 - 7 - 4
A u g u s t A v e rag e 9+ 2 - 1 -
H igh-L ow 1 7 - 2 7 - 0 3 —0
R .M .S . 4 . 0 1 .7 1 . 0
C . 4 1 . 0 1 . 1
L e s s —E q u a l -M o re 1 0 - 2 - 1 3 1 5 - 4 - 6 1 1 - 9 - 5
S e p te m b e r A v e rag e 1 0 - 3+ 1+
H igh-L ow 2 0 -3 8 - 0 4 - 0
R .M .S . 3 , 6 2 . 1 1 . 4
G .4 .7 1 . 1
L e s s - E q u a l - M o r e 13 —2 —10 1 2 —3 —10 1 0 —6—9
O c to b e r A v e rag e 13+ 5 2+
H igh-L ow 2 5 -5 1 3 - 0 9 - 0
R .M .S . 5 . 1 4 . 0 2 . 3
C . 4 .8 1*0
L e s s - E q u a l - M o r e 1 2 - 2 - 1 1 1 2 - 5 - 8 1 3 - 2 - 1 0
- 4 3 -
TABLE 3 d ,— The A verage Number o f  Days t h a t  P r e c i p i t a t i o n  O ccu rred
1 9 4 0 -1 9 6 4
CHALLIS, IDAHO
T r a c e  
o r  m ore
,1 0  in c h  
o r  m ore
25 i n c h  
o r  m ore
May A v erag e 1 1 - 4 - 2 —
H igh-L ow 2 2 -1 1 1 -0 6 -0
R .M .8 . 4 .8 2 .8 1 .1
C • 4 .7 . 7
L e ss -E q u a l-M o  r e 1 1 -3 - 1 1 1 3 —3 —9 1 5 -5 - 5
Ju n e A v erag e 1 1 - 4+ 2 -
H igh-L ow 2 5 -2 1 1 -0 7 —0
R .M .S . 5 ,6 2 ,6 1 .6
C .5 ,6 .9
Le s s -E q u a l-M o re 1 3 —4 —8 1 0 —3 —12 1 3 —6 —6
J u l y A v e rag e 7+ 2 - 1 -
H igh-L ow 1 5 -1 5 -0 3 —0
a .M ,s . 3 ,9 1 .6 0 .8
C ,5 .9 1 .5
L e s s -E q u a l-M o re 1 1 —3 —11 1 2 —3 —10 1 6 —6 —3
A u g u st A v e rag e 6 - 2 — 1 -
H igh-L ow 1 6 -1 5 -0 2 -0
fUWLS, 3 .3 1 ,1 0 .8
G .6 ,6 1 ,2
L e s s -E q u a l-M o re 1 3 —3 —9 1 0 -1 1 - 4 1 3 -7 - 5
S e p te m b e r A v e rag e 6 - 24- 1 -
H igh-L ow 1 9 -1 1 0 -0 4 - 0
R,M«8* 4 .1 2 .4 1 ,1
C .7 1 ,1 1 .6
L e s s -E q u a l-M o re 1 4 - 2 - 9 1 5 —2 —8 1 6 -4 - 5
O c to b e r A v e rag e 5 - 2 - 04-
H igh-L ow 1 2 -0 4 - 0 3 -0
a ,M .s , 2 .7 1 .3 0 ,8
C ,6 .8 1 .7
Le s s  —E q u a l  n!Mo r e 1 3 —4 —8 1 2 - 7 - 6 0 ^ 1 6 ^ 9
- 4 4 -
TABLE 3 e * — The A verage Number o f  D ays t h a t  P r e c i p i t a t i o n  O ccu rred
1 9 4 0 -1 9 6 4
IDAHO CITY, IDAHO
T r a c e  
o r  m ore
.1 0  in c h  
o r  m ore
.2 5  i n c h  
o r  m ore
May A v erag e 11+ 6 - 3+
H igh-L ow 2 1 -0 1 2 -0 9 -0
R .M .8 . 5 .1 3 .3 2 .6
C .4 .6 .8
L e s s -E q u a l-M o re 1 1 - 2 - 1 2 1 2 - 2 - 1 1 1 2 - 2 - 1 1
Ju n e A v erag e 9 - 5 - 2+
H igh-L ow 1 9 -0 1 2 -0 7 -0
R .M .S . 4 .8 3 .0 1 .8
C .6 .7 .8
L e s s -E q u a l-M o re 1 4 - 1 - 1 0 1 3 —2 —10 1 0 —7 —8
J u ly A v e rag e 2+ 1 - Of
H igh-L ow 7 - 0 5 -0 2 -0
R .M .S . 2 .1 1 .3 0 .5
G .9 1 .6 1 .8
L e s s -E q u a l-M o re 1 1 -3 - 1 1 1 5 -5 - 5 0 -1 9 - 6
A u g u st A v e rag e 3 1+ 1 -
H igh-L ow 8 - 0 4 - 0 3 -0
R, M« S • 2 .4 1 .3 0 .9
C .8 1 .2 1 .7
L e s s -E q u a l-M o re 1 2 -3 - 1 0 1 2 -5 -8 1 7 —4 —4
S e p te m b e r A v e rag e 4+ 2 — 1 -
H igh-L ow 1 5 -0 7 -0 5 —0
R .M .S . 4 .7 2 .0 1 .3
C 1 .1 1 .2 1 .6
L e s s -E q u a l-M o re 1 4 - 2 - 9 1 5 -3 - 7 1 3 —8 —4
O c to b e r A v e rag e 8+ 5 — 3 -
H igh-L ow 1 8 -0 1 3 -0 1 0 -0
R* M« S« 4 . 1 2 .9 2 .5
C .5 .6 .9
L e s s -B q u a l-M o re 1 1 - 2 - 1 2 1 4 -0 - 1 1 1 4 - 4 - 7
- 4 5 -
table  3 f * — The A verage Number o f  Days t h a t  P r e c i p i t a t i o n  O ccu rred
1 9 4 0 -1 9 6 4
OROPINO, IDAHO
T r a c e  
o r  m ore
•1 0  i n c h  
o r  m ore
•2 5  i n c h  
o r  m ore
May A v erag e 13+ 6+ 3
H igh-Ijow 2 4 -1 1 5 -0 7 -0
R .M .S . 5 .9 3 .6 2 . 0
C .4 .6 .7
L e s s - E q u a l—M ore 1 1 -1 -1 3 1 2 -0 - 1 3 1 2 - 2 - 1 1
J u n e A v erag e 11+ 6+ 4 -
H igh-L ow 1 7 -3 1 1 -2 7 - 1
R .M .S . 4 .4 2 .6 1 .6
G .4 .4 .4
L e s s -E q u a l-M o re 1 1 -1 - 1 3 1 2 —0 —13 1 2 - 4 - 9
J u l y A v e rag e 5 - 2 1 -
H igh-L ow 1 2 —p 6 -0 4 - 0
R .M .S . 2.,9 1 .0 1 .1
C .6 .9 1 .2
L e ss -E q u a l-M o  r e 1 2 - 4 - 9 13 —4 —8 1 2 —8 —5
A u g u st A v erag e 5+ 2 - 1 -
H igh-L ow 1 3 -0 8 - 0 3 - 0
R .M .S . 3 .0 1 .8 0 .8
G .6 1 .0 1 .3
L e ss -E q u a l-M o  r e 1 2 —3 —10 1 4 -3 - 8 5 - 6 - 4
S e p te m b e r A v e ra g e 8+ 4 - 2+
H igh-L ow 2 2 -1 1 2 -0 8 - 0
R .M .S . 4 .6 2 .7 2 .1
C .6 .7 1 .0
L e s s -E q u a l-M o re 1 3 - 2 - 1 0 1 2 - 3 - 1 0 1 4 —2 —9
O c to b e r A v e ra g e 1 2 - 6+ 4 -
H igh-L ow 2 2 -2 1 4 -1 8 - 0
R .M .S . 5 .1 3 . 2 1 .8
C .4 .5 .5
L e s s -E q u a l-M o re 1 1 - 2 - 1 2 9 -2 - 1 4 13 —2 —10
- 4 6 -
TABLE 3g»-»-The A verage Number o f  Days t h a t  P r e c i p i t a t i o n  O ccu rred
1 9 4 0 -1 9 6 4
POCATELLO, IDAHO
T r a c e  
o r  m ore
.1 0  i n c h  
o r  m ore
,2 5  i n c h  
o r  m ore
May A v erag e 1 5 - 4+ 1+
H i ^ - L o v 2 2 -7 1 0 -0 5 - 0
R .M .5 . 3 .6 2 .6 1 .3
C . 2 .6 1 .0
L e s s -E q u a l-M o re 1 4 -1 - 1 0 3-2^2—10 7 - 8 - 1 0
J u n e A v e rag e 1 2 - 3+ 2 —
H ig h -L o v 1 9 -6 9 -0 8 - 0
R .M .S . 4 ,3 2 .3 1 .8
C .4 .7 1 .1
L es s -E q u a l-M o re 1 2 - 1 - 1 2 1 2 -3 - 1 0 1 3 —6 —6
J u ly A v e rag e 8 - 1 - 0+
H igh-L ow 1 4 -2 3 - 0 2 -0
R ,M ,8 . 2 .9 1 . 0 0 .5
C .4 1 .1 1 .6
Lb 8 8  -E q u a l-M o  r e 1 3 - 2 - 1 0 1 1 -8 - 6 0 - 1 8 - 7
A u g u st A v erag e 9 - |2 - 1 -
H igh-L ow 1 8 -0 4 - 0 4 - 0
R.M «S, 4 ,3 1 .3 0 . 9
G .5 .8 1 .2
L a s s -E q u a l-M o re 1 1 - 3 - 1 1 1 2 - 6 - 7 1 2 - 9 - 4
S e p te m b e r A v e rag e 7+ 2+ 14-
H igh-L ow 1 7 -2 9 -0 7 -0
R ,M ,S , 3 .8 2 .1 1 . 7
C .5 1 .0 1 .5
L e s s -E q u a l-M o re 1 1 - 4 - 1 0 1 2 - 4 - 9 1 2 - 6 - 7
O c to b e r A v e ra g e 9 - 3 - 14-
H igh-L ow 1 9 -0 8 - 0 5 -0
R .M .S . 4 .6 1 .9 1 .4
C .5 ,7 1 .1
L e s s -E q u a l-M o re 1 1 - 4 - 9 1 5 -3 - 7 1 0 -5 - 1 0
-47-
TABLE 3 h ,— The A verage Number o f  Days t h a t  P r e c i p i t a t i o n  O ccu rred




A u g u st
S e p te m b e r
O c to b e r
PRIEST RIVER, IDAHO
T r a c e .1 0  i n c h ♦ 25 i n c l
o r  m ore o r  m ore o r  more
A v e rag e 1 6 - 7 - 4 -
H igh-L ow 2 6 -8 1 4 -3 9 -0
R«M* S* 4 .6 3 .4 2 .4
C .3 .5 ♦ 7
L e s s -B q u a l-M o re 1 4 - 2 - 9 1 3 - 3 - 9 1 5 -0 - 1 0
A v e ra g e 14+ 7+ 4 -
H igh-L ow 2 1 -4 1 3 -2 8 - 0
R> M« S e 4 .2 2 .9 2 .0
C .3 .4 .5
L e s s -B q u a l-M o re 9 - 2 - 1 4 7 -3 - 1 5 1 2 —3 —10
A v erag e 8+ 3 • 1+
H igh-L ow 1 4 -2 8 - 0 5 - 0
R«M« S. 3 .0 2 .0 1 .5
C .4 .7 1 .2
L e s s -B q u a l-M o re 9 - 4 - 1 2 1 2 - 7 - 6 1 0 - 6 - 9
A v e rag e 9+ 3+ 2 —
H igh-L ow 1 7 -1 7 - 0 5 -0
R .M .S . 4 .3 1 .7 1 .3
C .5 . 6 .9
L e s s -E q u a l-M o re 1 1 - 2 - 1 2 1 2 -4 - 9 1 6 —4 —5
A v erag e 10+ 4+ 2+
H igh-L ow 2 2 -2 1 4 -0 7 -0
R# M# 8 4 5 .0 3 .1 1 .9
C .5 . 7 .8
L e s s -E q u a l-M o re 1 1 - 2 - 1 2 9 —6 —10 1 0 —6—9
A v e rag e 14+ 8 - 5 -
H igh-L ow 2 4 -5 1 6 -2 1 3 -0
R .M .S . 5 .4 3 .9 3 .4
C .4 .5 . 7
L e s s -E q u a l-M o re 1 2 - 1 - 1 2 1 4 - 2 - 9 1 2 - 3 - 1 0
- 4 8 -
TABLE 3 i , — The A verage Number o f  Days t h a t  P r e c i p i t a t i o n  O ccu rred
1 9 4 0 -1 9 6 4
RIGGINS, IDAHO
T r a c e .1 0  i n c h .2 5  i n c h
o r  m ore o r  m org o r  m ore
May A v erag e 1 4 - 7 - 3+
H igh-L ow 2 5 -1 1 4 -1 6 -0
R .M .S . 5 .1 3 .2 1 .9
C .4 .5 .6
L e s s -E q u a l-M o re 1 1 - 2 - 1 2 1 0 —3 —12 9 - 4 - 1 2
J u n e A v e rag e 11+ 5+ 3+
H igh-L ow 1 8 -3 1 2 -1 8 - 1
R.WLS. 4 .6 2 .9 1 .8
C .4 .5 .6
L e s s -E q u a l-M o re 1 1 —2 —12 1 1 - 4 - 1 0 1 1 —2 —12
J u l y A v e rag e 5 - 2+ 1
H igh-L ow 1 5 -0 7 -0 4 - 0
R .M .8 . 3 .6 2 .1 1 .1
C .7 1 .0 1 .1
L e s s -E q u a l-M o re 1 4 - 2 - 9 1 1 - 8 - 6 1 1 —6—8
A u g u st A v e rag e 6 - 2+ 1 -
H igh-L ow 1 1 -1 6 -0 3 —0
R .M .S . 2 .9 1 .7 1 .0
C .5 .7 1 .4
L es 8 -E q u a l-M o re 1 0 - 5 - 1 0 8 - 4 - 1 3 1 5 - 4 - 6
S e p te m b e r A v e rag e 7+ 3 - 2 —
H igh-L ow 1 7 -0 7 - 0 6 -0
R .M .S . 4 .4 2 .0 1 .4
C .6 .7 .9
L e ss -E q u a l-M o  r e 1 3 —2 —10 1 0 -6 - 9 1 2 -1 0 -3
O c to b e r A v e rag e 8+ 4+ 2+
H igh-L ow 1 7 -0 1 0 -0 6 -0
R.M. S . 4 . 2 2 .7 1 .6
C .5 .6 .7
Le 8 s -E q u a l-M o re 9 - 3 - 1 3 1 0 —4 —11 9—6 —10
- 4 9 -
TABLE 3 j . — The A verage Number o f  Days t h a t  P r e c i p i t a t i o n  O ccu rred
1 9 4 0 -1 9 6 5
ST. MARIES, IDAHO
T r a c e ,1 0  i n c h .2 5  i n c h
o r  m ore o r  m ore o r  m ore
May A v erag e 1 4 - 7 - 34-
H igh-Iiow 2 4 -5 1 3 -2 8 - 0
Ho M# S # 5 .2 3 .6 2 .2
G .4 .5 .7
L e s s -E q u a l-M o  r e 1 3 -1 - 1 1 1 3 -2 - 1 0 1 2 - 3 - 1 0
Ju n e A v erag e 1 3 - 6 - 3 -
H igh-L ow 2 1 -4 1 2 -1 6 -0
RoMoS. 4 .9 2 .3 1 .5
C .4 .4 .5
L e s s -E q u a l-M o  r e 1 2 -0 - 1 3 13 —4 —8 9 - 9 - 7
J u l y A v erag e 5+ 2 - 1
H igh-L ow 1 6 -0 6 -0 5 - 0
R .M .S . 3 .5 1 .8 1 .2
C .7 1 .0 1 .2
L e s s  -E q u a l-M o re 1 3 - 0 - 1 2 1 4 - 4 - 7 1 1 - 8 - 6
A u g u st A v e ra g e 7 - 24- 14-
H igh-L ow 1 5 -1 6 -0 4 - 0
R.M. S . 3 .9 1 .9 1 .1
C .6 .8 .8
L e s s -E q u a l-M o  r e 1 4 -1 - 1 0 1 0 - 4 - 1 1 5 -1 1 - 9
S e p te m b e r A v e rag e 8 - 44- 24-
H igh-L ow 1 7 -1 1 4 -0 7 -0
R .M .S . 5 .4 3 .2 2 .0
C .7 .7 .8
L e s s -E q u a l-M o re 13.^2—10 1 0 - 5 - 1 0 1 0 - 5 - 1 0
O c to b e r A v e rag e 1 3 - 74- 4 -
H igh-L ow 2 5 -3 1 4 -1 1 2 -0
R .M .S . 5 ,8 3 ,4 2 .9
C .5 ,5 .7
L e s s -E q u a l-M o re 13 —2 —10 1 0 -3 - 1 2 1 2 - 3 - 1 0
-5 0 -
TABLE 3 k . --T h e  A verage Number o f  Days t h a t  P r e c i p i t a t i o n  O ccu rred
1 9 4 0 -1 9 6 4
8AIM0N, IDAHO
T ra c e .1 0  in c h .2 5  in c l
o r  m ore ■ m ore o r  mor*
May A v e rag e 13+ 5 - 2 -
H igh-L ow 2 7 - 4 9 -1 5 -0
R .M. S . 5 . 3 2 . 0 1 . 6
C . 4 . 4 .8
L e s s -E q u a l-M o re 1 2 -1 -1 2 1 2 - 4 - 9 1 0 - 8 - 7
Ju n e A v e rag e 14+ 5 - 2+
H igh-L ow 2 4 -4 1 1 -0 7 -0
R .M. S . 5 . 2 2 . 9 1 . 8
C . 4 .6 .8
Le s s -E q u a l-M o re 1 3 -0 -1 1 1 1 -2 -1 1 1 0 - 5 - 9
J u l y A v e ra g e 9 - 2+ 1 -
H i -.-Low 1 8 -2 8 -0 4 -0
R . L . S . 3 . 8 2 . 2 1 . 2
C . 4 1 . 0 1 . 3
L e s s -E q u a l-M o re 1 3 -2 - 1 0 1 1 - 7 - 7 1 1 - 1 0 - 4
A u g u st A v e ra g e 8+ 2+ 1 -
H igh-L ow 1 8 -3 5 -0 2 -0
R . M . S . 3 . 2 1 . 4 0 . 8
C . 4 . 7 1 . 1
L e s s -B q u a l-M o re 1 0 -2 - 1 3 8 - 8 - 9 1 3 - 6 - 6
S e p t e m b e r A v e ra g e 8+ 3 - 1 -
H igh-L ow 2 0 -2 9 -0 3 -0
R . M. S . 4 . 3 2 . 4 1 . 0
C . .9 1 . 2
L e s s -B q u a l-M o re 1 2 -2 - 1 0 1 2 - 5 - 7 1 1 - 9 - 4
O c to b e r A v e ra g e 8*- 2+ 0+
H igh-L ow 1 4 -3 5 -0 2 -0
R . M . S . 3 . 1 1 . 7 0 . 7
C . 4 .8 1 . 5
L e s s -E q u a l-M o re 1 0 -2 - 1 3 1 0 -4 - 1 1 0 - 1 6 - 9
- 5 1 -
ta b le  3 1 # — The A verage Number o f  Days t h a t  P r e c i p i t a t i o n  O ccu rred
1 9 4 0 -1 9 6 4
BOZEMAN, MONTANA
T r a c e .1 0  in c h .2 5  i n c h
o r  m ore o r  m ore o r  m ore
May A v erag e 16+ 7 - 3+
H igh-L ow 2 1 -8 1 3 -1 7 -1
R .M .8* 3 .4 2 .7 1 .7
C . 2 .4 .5
L e s s -E q u a l-M o  r e 1 0 -2 - 1 3 1 1 -4 - 1 0 8 - 6 - 1 1
Ju n e A v e ra g e 1 7 - 7+ 4 -
H igh-L ow 25 —8 1 5 -3 1 0 -1
R#M.S, 4 .4 3 .4 2 ,4
C .3 .4 .6
L e s 8 -E q u a l-M o re 1 2 -2 - 1 1 1 3 —2 —10 1 5 - 1 - 9
J u ly A v e rag e 11+ 4 - 2 -
H igh-L ow 2 0 —6 8 - 1 5 -0
R.M. 8 . 3 .1 2 .2 1 .4
C .3 .6 . 9
L e s s -E q u a l-M o  r e 1 1 - 2 - 1 1 1 3 —4 —8 1 3 —6 —6
A u g u st A v e rag e 1 1 - 4 - 2 -
H igh-L ow 1 7 -5 8 -0 4 -0
R .M .S . 2 .3 2 .2 1 .3
C . 2 . 6 .7
L e s s —E q u a l-M o re 1 3 - 3 - 9 1 4 -0 - 1 1 13 —3 —9
S e p te m b e r A v e ra g e 1 1 - 5 - 2+
H igh-L ow 2 4 -4 1 3 -0 9 -0
R# M« S« 5 .0 3 .0 2 .2
G .5 .7 1 .0
L e s s - E q u a l-M o re 1 4 - 0 - 1 1 1 5 - 3 - 7 1 0 —7 —8
O c to b e r A v e rag e 10+ 4+ 2 -
H igh-L ow 2 1 -2 1 0 -1 7 ^ 0
R.M. S« 4 .8 2 .0 1 .4
C .5 .5 .7
L e s s -E q u a l-M o re 1 4 —1 —10 8 - 1 0 - 7 8 - 1 4 - 3
- 5 2 -
TABLE 3m#— The A verage Number o f  Days t h a t  P r e c i p i t a t i o n  O ccu rred
1 9 4 0 -1 9 6 4
BROWNING, MONTANA
T r a c e .1 0  in c h .2 5  i n c h
o r  m o re o r  m ore o r  m ore
May A v e ra g e 10+ 5+ 3 -
H igh-L ow 1 9 -4 1 0 -1 7 - 0
R,M #S. 3 . 5 2 .1 1 .6
C .3 .4 .6
L e s s -E q u a l-M o  r e 1 0 - 4 - 1 1 7 - 9 - 9 9 —8 —8
Ju n e A v e rag e 1 2 - - 7 - 4+
H igh-L ow 2 0 -1 1 4 -1 1 1 -1
R#M.S. 4 .6 3 .1 2 .1
C .4 .5 .5
L e s s -E q u a l-M o re 1 2 -3 - 1 0 1 1 - 5 - 9 1 0 - 4 - 1 1
J u l y A v e rag e 7+ 4 - 2+
H igh-L ow 1 4 -0 1 0 -0 6 -0
R#M.8# 3 ,9 2 .5 1 .8
C .5 .7 .9
Le 8 s -E qu  a l  -Mo r e 1 0 -5 - 1 0 1 0 - 6 - 9 1 4 —3 —8
A u g u st A v e rag e 7 - 3+ 1+
H igh-L ow 1 5 -0 9 -0 5 -0
R .M .S . 4 .1 2 .1 1 .4
C .6 .6 1 .0
L e s s -E q u a l-M o re 1 2 - 3 - 1 0 1 1 -6 -8 9 - 6 - 1 0
S e p te m b e r A v e rag e 8 - 4 - 2 -
H igh-L ow 1 3 -2 8 -0 4 - 0
R .M .S . 3 .5 2 .0 1 .3
C .5 .5 .7
lie s  s  - E q u a l  -Mo r e 1 2 - 4 - 9 1 2 - 4 - 9 9 —8 —8
O c to b e r A v e rag e 7 - 3 - 1 -
H igh-L ow 1 3 -2 8 - 0 4 - 0
R.M . 8 . 2 .7 2 .2 1 .0
C .4 .8 1 .1
L e s s - E q u a l-M o re 1 2 -5 - 8 1 5 - 1 - 9 1 0 -1 0 - 5
- 5 3 -
ta b le  3n#-^T he A verage Number o f  Days t h a t  P r e c i p i t a t i o n  O ccu rred
1 9 4 0 -1 9 6 4
COLUMBUS, MONTANA
T r a c e  
o r  m o re
*10 in c h  
o r  m ore
.25 i n c h  
o r  m ore
May A v erag e 1 1 - 6+ 3+
H igh-L ow 1 5 -5 1 2 -3 9 -1
R.&LS. 3 . 1 2 .2 1 .9
C • 3 .4 . 6
L e s s -E q u a l-M o re 1 0 —6 —9 1 0 - 5 - 1 0 1 2 —5 —8
Ju n e A v e rag e 11+ 6 - 3+
H igh-L ow 1 9 -1 1 4 -1 8 - 0
4 .5 2 .9 2 .1
C .4 .5 .6
Le s  s -E q u a l-M o re 9 - 3 - 1 3 1 4 - 1 - 1 0 8 - 6 - 1 1
J u ly A v e rag e 6+ 3 1 -
H igh-L ow 1 4 -2 9 -0 4 - 0
R .M .S . 4 . 1 2 .2 1 .0
C .6 .7 1 .2
L e s s  -E q u a l-M o re 1 4 - 2 - 9 1 4 - 4 - 7 1 0 -1 2 -3
A u g u st A v e rag e 6+ 3 — 1 -
H igh-L ow 1 2 -2 8 -0 3 - 0
R .M .S . 2 .4 2 .0 1 .0
C .4 .7 1 .1
L e s s -E q u a l-M o  r e 1 0 —6—9 1 5 - 4 - 6 7 -1 4 - 4
S e p te m b e r A v e rag e 6+ 4 - 2
H igh-L ow 1 1 -1 9 -0 6 -0
R .M .8 . 3 .0 2 ,1 1 .6
C .5 .6 .8
L e s s —E q u a l-M o re 1 0 - 3 - 1 1 1 4 -1 - 9 1 2 - 3 - 9
O c to b e r A v e rag e 5 - 3 - 1+
H igh-L ow 1 0 -0 9 -0 5 -0
R.M*8* 2 .6 2 .3 1 .3
C .5 .9 1 .0
L e s s -E q u a l-M o re 1 2 - 1 - 1 0 1 5 - 1 - 7 6 - 1 0 - 7
- 5 4 -
TABLE 3 o * — The A verage Number o f  Days t h a t  P r e c i p i t a t i o n  O ccu rred
1 9 4 0 -1 9 6 4
DILLON, MONTANA
May
J u n e
J u ly
A u g u st
S e p te m b e r
O c to b e r
T r a c e .1 0  i n c h .2 5  i n c h
o r  m ore o r  m ore o r  m ore
A v e ra g e 15+ 5 - 2+
H igh-L ow 2 4 -6 8 - 1 5 -0
R*M*S. 4 . 2 1 ,7 1 .5
C .3 .4 .6
L e s s -E q u a l-M o re 1 0 —2 —13 9 - 1 0 - 6 8 —3 —14
A v erag e 15+ 6 - 3
H ig h —Low 2 4 -5 1 4 -0 9 -0
R.M , S . 4 .5 4 ,0 2 .4
C .3 .7 .8
L e s s  -E q u a l-M o re 1 1 -0 - 1 4 1 4 - 4 - 7 1 4 -3 - 8
A v e ra g e 1 1 - 3 - 1 -
H igh-L ow 1 9 -5 6 -1 3 - 0
R .M .S . 3 .9 1 .5 0 .7
G . 4 .5 .8
L e s s  -E q u a l-M o re 13 —4 —8 1 3 -6 - 6 7 - 1 4 - 4
A v e rag e 1 0 - 2+ 1 -
H igh -L ow 1 7 -4 6 - 0 3 - 0
R.M. S . 3 . 2 1 .6 0 .9
C .3 .7 1 .0
L e s s -E q u a l-M o re 1 1 - 2 - 1 2 1 1 -5 - 9 1 0 - 8 - 7
A v e rag e 9 - 3 - 1+
H igh-L ow 1 8 -2 1 0 -0 8 - 0
R.M. S . 4 .1 2 .5 1 .9
C .5 1 .0 1 .3
L e s s -E q u a l-M o re 1 4 - 4 - 7 1 0 - 6 - 9
A v e rag e 9 - 2 - 1 -
H igh-L ow 1 9 -2 4 -0 2 —0
R .M .S . 4 .3 1 .2 0 .6
C .5 .7 1 .2
Les 3 -E q u a l-M o re 1 3 - 2 - 1 0 1 1 - 7 - 7 1 3 -1 1 - 1
- 5 5 -
TABLE 3 p .— The A verage Number o f  Days t h a t  P r e c i p i t a t i o n  O ccu rred
1 9 4 0 -1 9 6 4
GREAT FALLS, MONTANA
T r a c e  
o r  m ore
•1 0  i p c h  
o r  m ore
.2 5  i n c h  
o r  m ore
May A v e rag e 17+ 6+ 3 -
H igh-L ow 2 2 -1 2 1 2 -2 8 - 1
R .M .S . 2 .8 2 .3 2 .0
C . 2 .4 .7
L e s s -E q u a l-M o  r e 8 - 5 - 1 2 1 0 -5 - 1 0 1 6 -2 - 7
J u n e A v e rag e 1 8 - 7 4 -
H igh-L ow 2 5 -9 1 4 r l 7 -0
R .M .S . 4 . 1 3 .3 2 .0
0 . 2 .5 f  -5
L e s s -E q u a l-M o re 1 0 -2 -1 3 1 2 -3 - 1 0 1 1 - 5 - 9
J u ly A v e rag e 13+ 4 - 2 -
H igh-L ow 2 0 -9 8 - 0 6 -0
R .M .S . 2 .7 2 .3 1 .6
C .2 .6 .9
L e s s -E q u a l-M o re 8 —5 —12 1 0 -5 - 1 0 1 4 -1 - 1 0
A u g u st A v e rag e 13+ 3+ 1+
H igh-L ow 2 3 —6 6 -0 4 - 0
R .M .8 . 4 .0 1 .7 1 .2
C .3 .6 .9
L e ss -E q u a l-M o  r e 1 1 —2 —12 8 - 7 - 1 0 8 - 6 - 1 1
S e p te m b e r A v e rag e 12+ 3+ 1+
H igh-L ow 1 8 -5 9 -0 7 - 0
R .M .S . 3 . 2 2 .1 1 .7
C .3 .6 1 .2
L e s s -E q u a l-M o re 1 0 - 3 - 1 2 1 0 - 3 - 1 2 1 0 -5 - 1 0
O c to b e r A v e rag e 1 1 - 2+ 1 -
H igh-L ow 2 1 -2 9 -0 4 - 0
R .M .S . 4 .8 Ü .2 1 .0
C .4 1 .0 1 .2
L e s s -E q u a l-M o re 1 3 - 1 - 1 1 1 0 - 8 - 7 1 2 - 7 - 6
- 5 6 -
TABLE 3 q * —-T he A verage Number o f  Days t h a t  P r e c i p i t a t i o n  O ccu rred
1 9 4 0 -1 9 6 4
HELENA, MONTANA
T r a c e  
o r  m ore
,1 0  in c h  
o r  m ore
25 in c h  
o r  m ore
May A v erag e 1 8 - 5 - 2+
H igh-L ow 2 3 -1 1 1 0 -2 5 -1
R .M .S . 3 .4 2 .2 1 .2
C .2 .5 .5
L e s s -E q u a l-M o  r e 1 1 - 2 - 1 2 1 3 - 5 - 7 7 - 8 - 1 0
Ju n e A v e rag e 18+ 7 - 3+
H igh-L ow 2 3 -8 1 3 -1 8 - 0
R .M .S . 4 . 1 2 .5 1 .8
C . 2 .4 .5
L e s s -E q u a l-M o re 1 0 -1 - 1 4 1 1 -3 - 1 1 1 0 - 6 - 9
J u ly A v e rag e 14+ 3+ 1+
H igh-L ow 2 1 -5 8 - 0 3 - 0
R. M. S . 3 .8 1 .8 1 .2
C .3 .6 .8
L e s s -E q u a l-M o re 9 - 5 - 1 1 7 - 7 - 1 1 8 —4 —13
A u g u st A v e rag e 1 4 - 3+ 1+
H igh-L ow 2 0 -5 7 - 0 4 - 0
R .M .S . 3 .4 1 .8 1 .1
G . 2 .6 1 .0
L e s s -E q u a l-M o re 1 1 - 5 - 9 1 2 -5 - 8 8 —9 —8
S e p te m b e r A v e rag e 12+ 3 - 1+
H igh-L ow 2 2 -4 8 -0 4 - 0
R .M .S . 4 .2 1 .9 1 .2
C .3 .7 1 .0
L e s s -E q u a l-M o re 1 4 - 1 - 1 0 1 5 - 4 - 6 8 - 9 - 8
O c to b e r A v e rag e 1 2 - 2 — 1 -
H igh-L ow 2 1 -3 5 - 0 3 - 0
R. M. S . 5 .0 1 .4 0 .9
C .4 .8 1 .3
L e s s -B q u a l-M o re 1 3 - 1 - 1 1 1 1 - 7 - 7 1 4 -6 - 5
-57-
TABLE 3 r .~ T h e  A verage Number Of Days t h a t  P r e c i p i t a t i o n  O ccu rred
1 9 4 0 -1 9 6 4
KAKESPELL, MONTANA
T r a c e  
o r  m ore
.1 0  in c h  
o r  m ore
25 i n c h  
o r  m ore
May A v erag e 17+ 6 - 2+
H igh-L ow 2 6 -9 1 2 -1 7 - 0
R .M .S . 4 .0 2 .6 1 .7
C . 2 .5 .7
L e s s -E q u a l-M o re 1 1 -3 - 1 1 1 4 - 2 - 9 7 - 9 - 9
Ju n e A v e rag e 17+ 7 - 3+
H igh-L ow 2 3 -8 1 1 -3 8 -0
R .M .S . 3 .6 2 .4 2 .1
C .2 .4 .7
L e s s -E q u a l-M o re 9 - 3 - 1 3 1 0 -3 - 1 2 1 2 - 2 - 1 1
J u ly A v e rag e 1 2 - 4 - 2 -
H igh-L ow 1 8 -3 9 -0 5 -0
R. M. S. 4 . 0 2 . 5 1 . 5
G . 4 . 7 . 9
L e s s -E q u a l-M o re 1 0 -4 - 1 1 1 3 - 3 - 9 1 4 -5 - 6
A u g u st A v e rag e 1 1 - 4 - 2 -
H igh-L ow 2 0 -1 1 0 -0 5 -0
R .M.S . 4 . 2 2 . 5 1 . 5
C . 4 . 7 . 9
L e s s -B q u a l-M o re 1 2 -1 - 1 2 1 4 - 2 - 9 1 4 -5 - 6
S e p te m b e r A v e rag e 1 2 - 3+ 2 -
Hi gh-Low 2 3 -3 9 -0 6 -0
R.M.S . 4 . 6 2 i 2 1 . 5
C . 4 . 7 1 . 0
L e s s -B q u a l-M o re 1 4 - 1 - 9 1 0 -4 - 1 0 1 1 - 9 - 4
O c t o b e r A v e rag e 14+ 4+ 2 —
H igh-L ow 2 4 -4 1 1 -0 7 -0
R .M .S . 5 .0 3 .0 1 .7
C .4 .7 1 .0
L e s s -E q u a l-M o re 1 0 —2 —13 1 3 - 5 - 7 1 4 -4 - 7
- 5 8 -
TABLE 3 s . --T h e  A verage Number o f  Days t h a t  P r e c i p i t a t i o n  O ccurred
1 9 4 0 -1 9 6 4 .
LBWISTOWM, MONTANA
T ra c e  
o r  more
.10  i n c h  
o r  more
.25  i n c h  
o r  more
May A v e rag e 184- 7 - 4 -
H igh-L ow 2 5 - 9 1 2 -1 1 0 -0
R . M . S . 3 . 4 2 .6 2 . 2
C .2 . 4 .6
L e s s -E q u a l-M o re 7 -3 - 1 5 1 1 -5 - 9 1 5 - 4 - 6
Ju n e A v e rag e 1 8 - 9 - 5+
H igh-L ow 2 5 -1 0 1 5 -4 1 3 -1
R . M . S . 3 . 4 3 . 0 2 . 8
C .2 .3 .5
L e s s -E q u a l-M o re 1 2 -1 - 1 2 1 2 - 4 - 9 1 0 - 6 - 9
J u l y A v e rag e 1 4 - 4 - 2
H igh-L ow 2 0 -9 7 -1 5 -0
R . M . S . 2 . 8 1 . 9 1 . 2
C .2 .5 .6
L e s s -E q u a l-M o re 1 4 -1 -1 0 1 4 - 2 - 9 1 1 - 7 - 7
A u g u st A v e rag e 134- 5 - 24-
H igh-L ow 2 0 -8 1 1 -1 8 -0
R . M . S . 3 . 6 2 . 5 1 . 9
C .3 .6 .8
L e ss  -E q u a l-M o re 9 -4 -1 2 1 3 -2 -1 0 1 0 -4 -1 1
S e p t e m b e r A v e rag e 1 3 - 5 - 2 -
H igh-L ow 1 9 -6 1 1 -0 7 -0
R . M . S . 3 . 5 2 . 8 2 . 0
C . 3 .6 1 . 0
L e s s - E q u a l  -M ore 1 5 -0 - 1 0 1 4 -1 - 1 0 1 4 -2 - 9
O c to b e r A v e ra g e 114- 34- 14-
H igh-L ow 2 0 -3 8 -0 4 -0
R . M . S . 4 . 6 2 . 2 1 . 3
C . 4 .7 1 . 0
L e s s - E q u a l ^ o r e 1 3 -1 - 1 1 1 1 -3 - 1 1 8 -7 - 1 0
- 5 9 -
TABLE 3 t . — The A verage Number o f  Days t h a t  P r e c i p i t a t i o n  O ccu rred
1 9 4 0 -1 9 6 4
LE BEY, MONTANA
T r a c e .1 0  in c h • 25 in c h
o r  m ore o r  m ore o r  m ore
May A v erag e 1 2 - 5+ 2+
H igh-L ow 1 9 -3 9 -1 5 —0
R .M .S . 4 .3 2 .3 1 .7
C ,4 .4 .8
L e s s -B q u a l-M o re 9 - 3 - 1 2 1 0 —4 —1 0 1 1 -5 - 8
Ju n e A v erag e 12+ 5+ 2+
High-I»ow 1 8 -3 1 0 -1 7 -0
R .M .S , 4 . 0 2 .5 1 .8
C .3 .5 .8
L e s s -E q u a l-M o re 9 -2 - 1 4 1 1 - 5 - 9 1 0 -5 - 1 0
J u ly A v e rag e 6+ 2+ 1 -
H igh-L ow 1 2 -1 6 -0 3 —0
R.M.S . 2 . 7 1 . 8 1 . 0
G . 4 . 8 1 . 1
L e s s -E q u a l-M o re 9 - 3 - 1 3 1 2 - 1 - 1 2 1 3 -4 - 8
A u g u st A v e rag e 8+ 3+ 2 -
H ihg-L ow 1 8 -2 6 -0 6»-0
R .M .S . 4 .2 1 .7 1 .5
C -5 .5 1 .0
L e s s -E q u a l-M o re 1 1 - 2 - 1 2 9 - 7 - 9 1 5 -6 - 4
S e p te m b e r A v e rag e 9+ 4 - 2 -
H igh-L ow 2 0 —2 1 0 -0 5 -0
R.M.S . 4 , 6 2 . 5 1 . 5
C .5 . 7 . 9
L e s s -E q u a l-M o re 1 1 - 2 - 1 2 1 3 - 3 - 9 15 —2 —8
O c to b e r A v e rag e 12+ 6+ 3 -
H igh-L ow 2 4 -3 1 8 -0 9 -0
R. M. S , 5 . 6 4 . 1 2 . 1
C . 5 . 7 . 8
L e s s -E q u a l-M o re 1 1 - 3 - 1 1 1 0 -7 - 8 1 4 - 5 - 6
- 6 0 -
ta b le  3u , — Th e A verage Number o f  Days t h a t  P r e c i p i t a t i o n  O ccu rred
1 9 4 0 -1 9 6 4
MISSOULA, MONTANA
T r a c e  
o r  m ore
•1 0  i n c h  
o r  m ore
.2 5  i n c h  
o r  m ore
May A v erag e 18 5 2+
H igh-L ow 2 5 -1 1 1 2 -1 6 -0
R.M^S. 3 . 5 2 . 3 1 . 5
C • 2 . 5 . 7
L e s s -E q u a l-M o re 1 1 -3 -1 3 ) 1 2 -2 - 1 1 1 0 —3 —12
Ju n e A v erag e 1 8 - 7 - 3 -
H igh-L ow 2 4 -4 1 1 -2 8 -0
R .M .S . 5 .0 2 .5 2 .2
G .3 .4 .8
L e s s -E q u a l-M o  r e 1 1 -2 - 1 2 1 3 —2 —10 1 3 - 3 - 9
J u ly A v e rag e 1 1 - 3 - 1+
H igh-L ow 1 6 -5 8 - 0 5 —0
R.M. S. 3 .6 2 .1 1 .4
C .3 .7 1 .2
L e s s -E q u a l-M o re 1 0 —4 —11 1 2 - 6 - 7 1 1 - 7 - 7
A u g u st A v e rag e 1 2 - 3 - 1 -
H igh-L ow 1 9 -2 6 -0 3 -0
R.M* 8 . 4 .0 1 .6 0 .8
C .3 .6 .9
L e s s -E q u a l-M o re 1 2 -3 - 1 0 9 —1 2 —4 8 —1 3 —4
S e p te m b e r A v e rag e 12+ 3+ 1+
H igh-L ow 2 5 -6 1 1 -0 5 -0
R .M .S . 4 .3 2 .3 1 .4
C .4 .7 1 .0
L e s s -E q u a l-M o re 1 2 —3 —10 8 - 5 - 1 2 6 - 7 - 1 2
O c to b e r A v e rag e 1 4 - 3 - 1+
H igh-L ow 2 6 -5 6 -0 3 -0
R.M, S . 5 .1 1 .7 0 . 9
C .4 .6 .8
L e s s -E q u a l-M o re 1 1 - 3 - 1 1 1 2 -2 - 1 1 8 - 9 - 8
- 6 1 -
TABLE 3 v « — The A verage  Number o f  Days t h a t  P r e c i p i t a t i o n  O ccu rred
1 9 4 0 -1 9 6 4
WEST YELLOWSTONE, MONTANA
T r a c e ,1 0  i n c h .2 5  i n c h
o r  m ore o r  m ore o r  m ore
May A v erag e 15+ 8 — 3+
H igh-L ow 2 3 -1 1 1 5 -1 8 - 0
R .M .S . 2 .9 3 .3 2 .1
C . 2 .4 .6
L e s s -E q u a l-M o re 8 - 3 - 1 1 8 - 4 - 1 0 9 - 3 - 1 0
Ju n e A v erag e 1 4 - 8 - 4 -
H igh-L ow 2 2 -4 1 5 -3 1 0 -0
R .M .8 . 4 .4 3 .5 2 .7
C .3 .4 .7
L e s s -E q u a l-M o re 1 0 —2 —11 1 2 —2 —9 1 2 - 4 - 7
J u ly A v e rag e 9 - 3+ 2 -
H igh-L ow 1 5 -3 7 -0 5 -0
R ,M .S , 3 .0 2 .0 1 .5
C .3 .6 1 .0
L e s s -E q u a l-M o re 1 1 - 5 - 8 1 1 - 3 - 1 0 1 4 - 4 - 6
A u g u st A v e ra g e 9+ 4+ 2 -
H igh-L ow 1 9 -3 1 0 -0 7 -0
R .M .S . 3 .8 2 .6 1 .6
C .4 .6 .9
L e s s -E q u a l-M o re 1 1 - 4 - 9 1 1 - 6 - 7 1 1 -8 -5
S e p te m b e r A v e ra g e fi­ 4 - 2 —
H igh-L ow l e -3 1 2 -0 7 - 0
R .M .S . 3 .4 2 .8 1 .8
C .4 .7 1 .0
L e s s -E q u a l-M o re 1 2 -4 - 8 1 2 -4 - 8 1 2 -5 - 7
O c to b e r A v e rag e i o 4 5 - 2+
H igh-L ow 2 1 -2 1 4 -1 7 -0
R.M. S . 4 .5 3 ,2 1 .8
C .5 .7 .7
L e s s -E q u a l-M o re 1 4 - 1 - 9 1 3 - 1 - 1 0 8 —5 —11
-62 -
TABLE 3 w .— The A verage Number o f  Days t h a t  P r e c i p i t a t i o n  O ccurred
1 9 4 0 -1 9 6 4





S e p te m b e r
O c to b e r
T r a c e .1 0  in c h .2 5  in c h
o r  m ore o r  m ore o r  m ore
A v e rag e 15+ 8 - 4 -
H igh-L ow 2 2 -1 0 1 3 -3 7 - 1
R .M .S . 4 .1 2 .6 1 .5
C .3 .4 . 4
L a s s —E q u a l-M o re 1 1 -1 - 1 3 1 3 - 3 - 9 1 1 —8 —6
A v erag e 1 6 - 9 - 5 -
H igh-L ow 2 3 -6 1 6 -2 9 -0
R .M .S . 4 . 1 3 .3 2 .4
C .3 .4 .5
L e s s -E q u a l-M o re 1 0 -2 - 1 3 1 2 - 4 - 9 1 2 - 4 - 9
A v e rag e I l ­ 4+ 2 -
H igh-L ow l s - 2 8 - 1 4 - 0
R.M. 8 . 3 .7 1 .8 1 .4
C .3 .4 .8
L e s s -E q u a l-M o  r e 1 2 - 1 - 1 2 9 - 6 - 1 0 1 2 -4 - 9
A v e rag e 1 0 - 4+ 2 -
H igh-L ow 2 1 -3 1 0 -0 6 -0
R .M .S . 3 .9 2 .2 i . 4
C .4 .5 .8
L e ss -E q u a l-M o  r e 1 3 —2 —10 8 - 1 0 - 7 1 4 - 4 - 7
A v e rag e 10+ 4+ 2 -
H igh-L ow 2 0 -2 9 -0 5 -0
R .M .S . 4 .7 2 .7 1 .6
C .4 .7 .9
L e s s -E q u a l-M o re 9 - 4 - 1 ^ ,1 2 -2 -1 1  ' 1 5 —2 —8
A v erag e 9 - 4 - 1 -
H igh-L ow 1 8 -1 1 0 -1 3 -0
R .M .S . 4 . 7 2 .3 0 .9
G .5 .6 1 .0
La s  s -E q u a l-M o  r e 1 2 - 3 - 1 0 1 4 - 5 - 6 9 -1 1 -5
- 6 3 -
The g r e a t e s t  n u m b er o f  t im e s  i t  r a i n e d  i n  May d u r in g  t h e  p e r i o d  o f  t h e  
s tu d y  w as 22 a n d  t h e  l e a s t  w as 4 . T he r o o t - m e a n - s q u a r e  d e v i a t i o n  i s  5 . 4 .  
The c o e f f i c i e n t  o f  v a r i a t i o n  i s  .5  w h ic h  m eans t h e  m e a s u re  o f  d i s p e r s a l  
i s  a b o u t  1 / 2  o f  t h e  m e a s u re  o f  c e n t r a l  te n d e n c y .  The num ber o f  r a i n y  
d a y s  w as l e s s  t h a n  t h e  m ean 11 t im e s  , e q u a l  t o  t h e  m ean tw ic e  an d  g r e a t e r  
t h a n  t h e  m ean 12  t i m e s .
The v a r i a t i o n  f r o m  t h e  m ean t e n d s  t o  b e  h i g h e r  f o r  t h e  tw o 
c l a s s e s  .1  i n c h  o r  m ore an d  .2 5  i n c h  o r  m o re . T he d a t a  a l s o  show a  
g r e a t e r  te n d e n c y  t o  b e  skew ed  f o r  t h e  h e a v i e r  r a i n f a l l  c l a s s e s .  T h is  
c a n  b e  o b s e r v e d  by t h e  d a t a  g iv e n  i n  T a b le  4 .  T a b le  4 a l s o  i n d i c a t e s  
t h a t  t h e  h i g h e r  t h e  c o e f f i c i e n t  o f  v a r i a t i o n  t h e  h i g h e r  t h e  p r o b a b i l i t y  
o f  e x p e r i e n c i n g  t h e  m ean o r  l e s s  t h a n  t h e  m ean num ber o f  d a y s  o f  
p r e c i p i t a t i o n .  T h i s  g e n e r a l l y  a g r e e s  w i t h  H a s t i n g s '  (1 9 6 5 )  w o rk .
I I I .  TEN-DAY RUNNING AVERAGE PRECIPITATION PROBABILITY
The r e s u l t s  o f  t h e  1 0 -d a y  r u n n in g  a v e r a g e  num ber o f  t im e s  r a i n  
o c c u r r e d  i n  25 y e a r s  a r e  show n g r a p h i c a l l y  i n  f i g u r e  1 3 . T h e re  i s  a  
s t r i k i n g  s i m i l a r i t y  b e tw e e n  a l l  23 s t a t i o n s .  D i f f e r e n c e s  a l s o  s t a n d  
o u t c l e a r l y .  I n  some c a s e s  t h e  d i f f e r e n c e s  a r e  m e re ly  d i f f e r e n c e s  o f  
m a g n itu d e  w i t h i n  t h e  t r e n d  a n d  n o t  r e a l l y  d i f f e r e n t  t r e n d s .  F o r  e x a m p le , 
t h e  d ry  J u l y  a n d  A u g u s t w e a t h e r  i s  v e r y  s t r o n g l y  e v i d e n t  on  w e s t  s i d e  
s t a t i o n s  b u t  som e o f  t h e  e a s t e r n  s t a t i o n s  s u c h  a s  G r e a t  F a l l s  an d  
L ew istow n  h a v e  t h e  sam e d i p  i n  r a i n f a l l  p r o b a b i l i t y .  T h e i r  d ip s  a r e  
v e ry  w eak  i n  c o n t r a s t  t o  w e s t e r n  s t a t i o n s .
“ 64“
TABLE 4 . —A Comparison of the C o effic ien ts  of V ariation from Table 3 and the Expi^hienced P robability  of 
G etting the Mean or Less than the Mean Npmber o f Days of P rec ip ita tio n , Using the Sum o f a l l  
Stations
Trace or More .10 Inch or More .25 Inch or More
C oeffic ien t Number of 
of V ariation  Months
Average
P robability  o f  
Receiving the  
Mean or Less 
than the Mean 
Number of Days 




Probability  of 
Receiving the 
Mean or Less 
than the Mean 
Number of Days 




P robability  of 
Receiving the 
Mean or Less 
than the Mean 
Number o f Days 




.1  and .2 16 .53
.3 and ,4 71 .55 23 .59 2 .70
.5 and .6 44 .58 51 .63 20 .61
.7  and ,8 5 .60 44 .65 41 . 66
.9  and 1 .0 1 ,56 14 .69 35 .70
1 .1  and 1 ,2 1 .64 5 .71 24 .76
1.3  and 1 .4 7 .73
1 ,5  and 1 ,6 1 .80 6 .77
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F ig u r e  1 3 a . - - T r e n d  l i n e s  o f  t h e  a v e r a g e  p r e c i p i t a t i o n  o c c u r r e n c e  
d u r i n g  t h e  2 5 - y e a r  p e r i o d  1940 - 1964.
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d u r i n g  th e  2 5 - y e a r  p e r i o d  1940 - 1964.
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F ig u r e  1 3 g . - - T r e n d  l i n e s  o f  t h e  a v e r a g e  p r e c i p i t a t i o n  o c c u r r e n c e  
d u r i n g  t h e  2 5 - y e a r  p e r i o d  1940  -  1 9 6 4 .
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T he m o s t  o b v io u s  d i f f e r e n c e s  b e tw e e n  s t a t i o n s  a r e  t h o s e  t h a t  
o c c u r  a t  t h e  b e g i n n i n g  a n d  e n d  o f  t h e  s e a s o n .  T h i s  i s  m o s t  l i k e l y  a  
r e f l e c t i o n  o f  t h e  w id e  d i f f e r e n c e s  b e tw e e n  s t a t i o n s  r e l a t i v e  t o  t h e  
p e r c e n t a g e  o f  t h e  a n n u a l  p r e c i p i t a t i o n  t h a t  f a l l s  d u r i n g  t h e  May t o  
N ovem ber p e r i o d .  Some s t a t i o n s  a r e  co m in g  o u t  o f  t h e i r  w e t  p e r i o d  a n d  
com ing  i n t o  May w i t h  a  h i g h  p r o b a b i l i t y  o f  p r e c i p i t a t i o n .  O t h e r  s t a t i o n s  
a r e  com ing  o u t  o f  t h e i r  d r y  p e r i o d  a n d  a r e  e x p e r i e n c i n g  a n  i n c r e a s i n g  
p r o b a b i l i t y  o f  p r e c i p i t a t i o n ,  A s t u d y  o f  t h e  c u r v e s  i n  f i g u r e  13 r e v e a l s  
t h a t  some s t a t i o n s  h a v e  a n  im m e d ia te  r i s i n g  t r e n d  w h i l e  o t h e r s  h a v e  a n  
im m e d ia te  f a l l i n g  t r e n d  a t  t h e  b e g i n n i n g  o f  t h e  s t u d y  p e r i o d .  The same 
t y p e  o f  d i s c r e p a n c i e s  a p p e a r  a t  t h e  en d  o f  t h e  s e a s o n .  Some s t a t i o n s  
a r e  g o in g  i n t o  t h e i r  d r y  p e r i o d  w h i l e  o t h e r s  a r e  g e t t i n g  w e t t e r .
G e n e r a l l y , t h e  w e s t e r n  s t a t i o n s  show a  r i s i n g  t r e n d  d u r i n g  t h e  
l a s t  6 t o  8 w e e k s  o f  t h e  s e a s o n  w h i l e  t h e  m ore  e a s t e r n  s t a t i o n s  show 
t h e  o p p o s i t e ,  A p o s s i b l e  e x p l a n a t i o n  f o l l o w s :  A f t e r  t h e  e n d  o f  A u g u s t
t h e  a v e r a g e  t e m p e r a t u r e  i s  f a l l i n g .  C o n d e n s a t i o n  o c c u r s  a t  l o w e r  
e l e v a t i o n s ;  t h e r e f o r e ,  c l o u d  b a s e s  fo r m  a t  l o w e r  e l e v a t i o n s ;  c l o u d s  
become m ore  s h a l l o w .  S i n c e  m o s t  o f  t h e  p r e c i p i t a t i o n  moves f ro m  w e s t  
t o  e a s t  t h e  c l o u d s  a r e  no  l o n g e r  a b l e  t o  c l e a r  t h e  m o u n ta in  r a n g e s .  The 
w indw ard  s i d e s  o f  t h e  m o u n t a i n s  g e t  i n c r e a s i n g  p r e c i p i t a t i o n  an d  t h e  l e e ­
w ard  s i d e s  g e t  l e s s .  T h i s  i s  w h a t  t h e  r e c o r d s  t e n d  t o  i n d i c a t e .  P o c a t e l l o  
and  W est Y e l l o w s t o n e  a r e  two o f  t h e  m ore  e a s t e r l y  s t a t i o n s  t h a t  do n o t  show 
a  s t e a d y  o r  f a l l i n g  t r e n d  b u t  ( n e i t h e r  o f  t h e s e  s t a t i o n s  i s  i n  t h e  shadow  
o f  n e a r b y  m o u n ta in  r a n g e s .  W es t  Y e l l o w s t o n e  i s  h i g h  an d  P o c a t e l l o  i s  
w e l l  rem oved f r o m  t h e  n e a r e s t  r a n g e  t o  t h e  w e s t ,
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E i g h t  p e r i o d s  common t o  t h e  e n t i r e  s t u d y  a r e a  w e re  s e l e c t e d  f o r
s t a t i s t i c a l  e x a m i n a t i o n .  T h e s e  r e p r e s e n t e d  t h e  p e a k s  a n d  v a l l e y s  o f  
p r e c i p i t a t i o n  o c c u r r e n c e  f r o m  t h e  r u n n i n g  a v e r a g e  t r e n d  l i n e s .
I t  i s  d i f f i c u l t  t o  a v o i d  p l a c i n g  some c o n f i d e n c e  i n  p a t t e r n s  
w h ic h  a r e  so  c o n s i s t e n t  t h a t  t h e y  a p p e a r  i n  23 s t a t i o n  r e c o r d s .  None 
t h e  l e s s ,  t h e  p e r i o d s  w e re  i d e n t i f i e d  a n d  t h e n  t h e  o r i g i n a l  t a b u l a t i o n  
s h e e t s  w e r e  e x a m in e d  t o  d e t e r m i n e  t h e  n u m b er  o f  t i m e s  p r e c i p i t a t i o n  
o c c u r r e d  d u r i n g  t h o s e  p e r i o d s .  T he sums a r e  g i v e n  i n  T a b l e  5 .
The m ean num ber o f  d a y s  o f  r a i n  i n  e a c h  p e r i o d  w as t e s t e d  
s t a t i s t i c a l l y  a s  e x p l a i n e d  e a r l i e r .
A r a n g e  o f  s i g n i f i c a n c e  l e v e l s  w e re  t e s t e d  so  t h e  r e s u l t s  w o u ld  
be a s  b r o a d l y  a p p l i c a b l e  a s  p o s s i b l e .  D i f f e r e n t  t y p e s  o f  d e c i s i o n s  h av e  
d i f f e r e n t  c o n s e q u e n c e s  o f  b e i n g  w ro n g .  C o n s e q u e n t l y ,  m a n a g e rs  m u s t  s e t  
d i f f e r e n t  l e v e l s  a t  w h ic h  t h e y  a r e  w i l l i n g  t o  g am b le  on  a  d e c i s i o n .
The r e s u l t s  o f  t h e  t  t e s t s  a r e  shown i n  T a b l e  6 .
T he m o s t  s i g n i f i c a n t  t r e n d  i s  t h a t  one  w h ic h  m ark s  t h e  b e g i n n i n g  
o f  t h e  d r o u g h t .  T he  n e x t  m o s t  s i g n i f i c a n t  i s  t h e  b r e a k  i n  l a t e  A u g u s t  
w h ic h  m ark s  t h e  e n d  o f  t h e  d r o u g h t .  I n  a l l  c a s e s  t h e  p e r i o d s  t e s t e d  
w ere  c o n s i d e r e d  a s  1 0 - d a y  p e r i o d s .  I t  a p p e a r s  t h a t  i n  some c a s e s  t h i s  
was to o  lo n g  a n d  t h e  p e a k  o r  lo w  d i d  n o t  t e s t  s i g n i f i c a n t  b e c a u s e  o f  
t h e  e x t r a  d a t a  on  e a c h  e n d  o f  t h e  p e r i o d .  The p e a k  i n  l a t e  J u l y  i s  a  
c a s e  i n  p o i n t .  T h i s  p e a k  w as s i g n i f i c a n t  a t  o n ly  4 s t a t i o n s  a n d  t h e s e  
w e re  I d a h o  C i t y ,  P o c a t e l l o ,  R i g g i n s ,  a n d  W est Y e l l o w s t o n e ,  a l l  on  t h e  
s o u t h  e d g e  o f  t h e  s t u d y  a r e a .  O t h e r  s t a t i o n s  show ed a n  i n d i c a t i o n  o f
t h i s  p e a k  p e r i o d  on  t h e i r  t r e n d  l i n e s  b u t  t h e i r  p e a k s  d i d  n o t  p r o v e  
s i g n i f i c a n t .  I f  t h i s  s t o r m  p e r i o d  r e a l l y  e x i s t s  a n d  i s  d f  s h o r t  d u r a t i o n
th e n  10 d a y s  may b e  t o o  l o n g  t o  m e a s u r e  s i g n i f i c a n c e  a c c u r a t e l y .






TABLE 5 .—Numb e r o f  Times that Rain Occurred During the Period for  the Years 1940-1964
(1) (2) (3) (4) (5) (6) ( 7 ) (8)
Station 5/16-5/25 6 /1 -6 /10 7 /6 -7 /15 7 /27-8 /5 8 /10-8 /19 8/20-8/29 9/5 -9 /14 9/15-9/2-
C o lv ille 74 94 44 48 3 3 I / 5 9 1 / 45 60
Pullman 83 99 33 37 28 64 43 65
Spokane 115 135 69 57 52 95 63 96
C h allis 91 116 55 68 43 45 41 54
Idaho City 76 99 14 27 19 30 24 42
Orofino 95 107 35 36 30 63 57 77
P ocate llo 111 130 57 81 63 77 43 75
P r ie s t  River 108 129 74 70 54 88 71 96
Riggins 97 113 31 48 40 59 49 70
S t. Maries 104 123 36 45 35 77 54 80
Salmon 94 1341/ 72 78 68 70 621/ 721/
Bozeman 129 160 93 98 74 91 88 101
Browning 74 105 66 50 46 58 50 75
Columbus 80 114 59 53 45 50 4 4 1 / 56
D illon 119 159 92 88 69 85 65 86
Great F a lls 133 157 118 115 94 114 97 115
Helena 146 171 125 115 93 121 91 114
K a lisp e ll 132 155 92 90 71 105 8 8 1 / 1061/
Lewis town 142 157 115 112 93 1 2 2 95 1 1 1 "
Libby 89^/ 114 59 58 48 87 60 91
Missoula 137 155 92 95 76 1 1 1 97 106
West Yellowstone i o o £ / 1243/ 611/ 791/ 611/ 711/ 461/ 801/
White Sulphur 126 146 98 88 74 86 76 98
Springs
i /  24 years 
£ /  22 years 
2 /  23 years
TABLE 6 a . — t  T e s t s  f o r  S i g n i f i c a n t  D i f f e r e n c e s  o f  Mean Number o f
R ainy Days by P e r io d s
P e r i o d s  o f
C o l v i l l e
P u l lm a n
Spokane
t  V a lu e R a in y  Days . 1 .0 5
1 .4 3 7 1 < 2 x i/
4 .1 4 1 2 > 3 X X X
0 . 5 3 2 3 < 4
1 .4 4 4 4 > 5 X
2 .1 4 5 5 < 6 X X X
I r O a i 6 > 7
1 .0 4 0 7 < 8
3 . 1 2 2 O c t .  > S e p t . X X X
1 .1 5 6 1 < 2
5 .7 6 0 2 > 3 X X X
0 .4 4 7 3 < 4
0 .9 6 8 4 > 5
3 . 1 3 0 5 < 6 X X X
1 .5 0 5 6 > 7 X
1 .4 7 7 7 < 8 X
3 .0 2 2 O c t .  > S e p t . X X X
1 ,2 1 5 1 < 2
5 .1 6 1 2 > 3 X X X
- 1 . 0 3 1 3 < 4
0 . 3 7 0 4 > 5
1 .4 3 4 3 > 5 X
3 . 0 0 2 5 < 6 X X X
2 .3 0 5 6 > 7 X X X
2 .3 4 0 7 < 8 X X X
2 .9 2 7 O c t .  > S e p t . X X X
S i g n i f i c a n t  L e v e l s
X shows i t  was s i g n i f i c a n t
P e r io d  1 - 5 / 1 6 - 5 / 2 5
P e r io d  2 - 6 / 1 - 6 / 1 0
P e r io d  3 - 7 / 6 - 7 / 1 5
P e r io d  4 - 7 / 2 7 - 8 / 5
P e r io d  5 - 8 / 1 0 - 8 / 1 9
P e r io d  6 - 8 / 2 0 - 8 / 2 9
P e r io d  7 - 9 / 5 - 9 / 1 4
P e r io d  8 - 9 / 1 5 - 9 / 2 4
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ta b le  6 b . — t  T e s t s  f o r  S i g n i f i c a n t  D i f f e r e n c e s  o f  Mean Number o f
R ainy Days by P e r io d s
C h a l l i s
I d a h o  C i ty
O ro f in o
P o c a t e l l o
P e r i o d s  o f S i g n i f i c a n t L e v e l s
t  V a lu e R a in y Days
! l l
.0 5 .0 1  .0 0 1
1 .2 5 5 1 < 2
6^392 2 > 3 X X X X X
0 .9 7 8 3 < 4
1 .8 1 6 4 > 5 X X
0 . 1 5 2 5 < 6
0 .3 1 4 6 > 7
0 .9 7 9 7 < 8
- 0 . 9 1 2 O c t . > S e p t .
1 .1 2 1 1 2
6 .1 2 3 2 3 X X X X X
1 .7 P 2 3 4 X X
1 .0 2 0 4 > 5
1 .3 5 8 5 < 6 X
0 .6 4 5 6 > 7
1 .4 5 0 7 < 8 X
3 .3 8 8 O c t . > S e p t . X X X X
0 .7 0 6 1 < 2
5 .0 7 8 2 > 3 X X X X X
0 .1 0 0 3 < 4
0 .6 7 4 4 > 5
2 .7 7 3 5 < 6 X X X X
0 .3 1 5 6 > 7
1 .1 2 6 7 < 8
2 .5 3 7 O c t . > S e p t . X X X
1 .0 9 3 1 < 2
5 .2 5 8 2 > 3 X X X X
2 .3 7 6 3 < 4 X X X
1 ,5 0 7 4 > 5 X
0 .9 3 8 5 <t 6
2 .4 4 9 6 > 7 X X X
2 .3 3 1 7 < 8 X X X
1 .2 7 8 O c t . > S e p t .
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TABLE 6 c , - “t  T e s t s  f o r  S i g n i f i c a n t  D i f f e r e n c e s  o f  Mean Number o f
R ainy  Days by P e r io d s
t  V a lu e
P e r i o d s  o f  
R a in y  Days .2
S i g n i f i c a n t  L e v e l s  
. 1  .0 5  .0 1  .0 0 1
P r i e s t  R i v e r
R i g g i n s
S t .  M a r ie s
Salm on
1 .1 7 6 1 < 2
3 .8 1 1 2 > 3 X X X X
- 0 . 3 2 5 3 < 4
1 .7 1 6 4 > 5 X X
3 .5 7 6 3 > 5 X X X X
2 .3 9 8 5 < 6 X X X
1 .0 8 7 6 > 7
1 .4 5 3 7 < 8 X
2 .7 1 8 O c t . > S e p t . X X X X
0 .8 7 8 1 < 2
5 .6 3 9 2 > 3 X X X X
1 .4 7 8 3 < 4 X
0 ,6 2 8 4 > 5
1 .6 0 8 5 < 6 X
0 .7 5 8 6 > 7
1 .3 6 6 7 < 8 X
1 .0 3 0 O c t . > S e p t .
1 .0 3 9 1 < 2
6 .  656 2 > 3 X X X X
0 .8 2 6 3 < 4
0 ,8 1 6 4 > 5
3 .2 3 3 5 < 6 X X X X
1 .6 4 8 6 > 7 X
1 .7 3 7 7 < 8 X X
3 .2 5 8 O c t . > S e p t . X X X X
2 .5 4 2 1 < 2 X X X
4 .6 6 2 2 > 3 X X X X
0 .4 9 3 3 < 4
0 .7 9 5 4 > 5
0 ,1 4 7 5 < 6
0 .3 8 9 6 > 7
0 .7 0 5 7 < 8
- 0 . 0 2 7 O c t . > S e p t .
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TABLE 6 d . - - t  T e s t s  f o r  S i g n i f i c a n t  D i f f e r e n c e s  o f  Mean Number o f
Rainy Days by P e r io d s
P e r i o d s  o f
Bozeman
B ro w n in g
Columbus
D i l l o n
t  V a lu e R a in y  Days .0 5
2 .3 0 3 1 < 2 X X X
4 .9 0 7 2 > 3 X X X
0 .4 7 8 3 < 4
2 .1 5 6 4 > 5 X X X
1 .2 8 1 5 < 6
0 .1 9 1 6 > 7
0 .7 0 4 7 < 8
- 0 . 2 5 3 O c t . > S e p t .
1 .9 4 1 1 < 2 X X
2 .6 4 9 2 > 3 X X X
- 1 . 2 4 7 3 < 4
0 .5 0 2 4 > 5
1 .6 1 6 3 > 5 X
0 .8 6 2 5 < 6
0 .5 8 6 6 > 7
2 .0 1 3 7 < 8 X X X
- 0 . 9 7 7 O c t . > S e p t .
2 .1 8 7 1 < 2 X X X
3 .6 1 7 2 > 3 X X X
- 0 .5 1 8 3 < 4
0 . 8 2 2 4 > 5
1 . 2 2 2 3 > 5
0 .5 1 1 5 < 6
0 .3 8 4 6 > 7
0 .8 5 0 7 < 8
- 1 . 4 4 4 O c t . > S e p t . -X
2 .5 2 4 1 < 2 X X X
4 .7 7 5 2 > 3 X X X
- 0 . 3 1 9 3 < 4
1 .4 9 5 4 > 5 X
1 .4 9 P 3 > 5 X
1 .2 1 3 5 < 6
1 .4 8 6 6 > 7 X
1.35% 7 < 8 X
0 .0 6 6 O c t . > S e p t .
S i g n i f i c a n t  L e v e l s
•01 .001
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ta b le  6 e . — t  T e s t s  f o r  S i g n i f i c a n t  D i f f e r e n c e s  o f  Mean Number o f
R ainy  Days by P e r io d s
t  V a lu e
P e r i o d s  o f  
R a in y  Days . 2
S i g n i f i c a n t  L e v e l s
.1 ,05 , 0 1  .0 0 1
G r e a t  F a l l s
H e le n a
K a l i s p e l l
L ew is to w n
1 .6 2 3 1 < 2 X
2 .7 7 2 2 > 3 X X X
- 0 . 2 4 8 3 < 4
1 .7 3 9 4 > 5 X X
1 .9 8 0 3 > 5 X X
1 .5 6 9 5 < 6 X
1 ,2 8 9 6 > 7
1 .1 6 0 7 < 8
- 1 . 5 1 0 O c t .  > S e p t . -X
1 .5 2 5 1 < 2 X
3 .0 0 5 2 > 3 X X X
- 0 . 7 1 1 3 < 4
1 .5 8 5 4 > 5 X
2 .3 9 7 3 > 5 X X X
2 .1 9 7 5 < 6 X X X
2 .3 3 1 6 > 7 X X X
1 .5 1 9 7 < 8 X
- 0 . 4 1 9 O c t .  > S e p t .
1 .3 1 2 1 < 2 X
4 .0 7 9 2 > 3 X X X
- 0 , 1 4 1 3 < 4
1 .2 8 8 4 > 5
1 .5 2 5 3 > 5 X
2 .3 9 6 5 < 6 X X X
0 .8 9 2 6 > 7
1 .1 1 7 7 < 8
1 .8 5 1 O c t . > S e p t . X X
0 . 9 8 2 1 < 2
2 .9 3 2 2 > 3 X X X
- 0 . 2 6 4 3 < 4
1 .7 3 6 4 > 5 X X
1 .8 8 3 3 > 5 X X
2 .3 2 0 5 < 6 X X X
2 .0 5 9 6 > 7 X X X
1 ,1 2 0 7 < 8
- 1 . 1 7 7 O c t .  > S e p t .
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TABLE 6 f . — t  T e s t s  f o r  S i g n i f i c a n t  D i f f e r e n c e s  o f  Mean Number o f
R ainy Days by P e r io d
t  V a lu e
P e r i o d s  o f  
R a in y  Days
S i g n i f i c a n t  L e v e l s _____
. 1  .0 5  . 0 1  .0 0 1
L ib b y
M i s s o u l a
W est Y e l l o w s t o n e
W h ite  S u l p h u r  
S p r i n g s
1 .2 9 2 1 < 2
4 .6 5 5 2 > 3 X X X
- 0 . 0 7 8 3 < 4
0 . 7 0 2 4 > 5
1 .0 0 1 3 > 5
2 .6 7 5 5 < 6 X X X
1 .6 8 7 6 > 7 X X
1 .9 6 0 7 < 8 X X
2 .1 8 5 O c t . > S e p t . X X X
1 .0 0 8 1 < 2
4 . 4 9 0 2 > 3 X X X
0 .2 4 4 3 < 4
1 .3 7 6 4 > 5 X
2 .5 0 8 5 < 6 X X X
0 .9 5 3 6 > 7
0 .5 9 2 7 < 8
1 .2 3 9 O c t . > S e p t .
1 .2 3 2 1 < 2
5 .1 9 6 2 > 3 X X X
1 .6 8 8 3 < 4 X X
1 .4 8 4 4 > 5 X
0 .7 5 5 5 < 6
1 .8 2 6 6 > 7 X X
2 .0 2 7 7 < 8 X X X
1 .5 0 9 O c t . > S e p t . X
1 .1 5 9 1 < 2
3 .4 7 6 2 > 3 X X X
- 0 . 8 8 0 3 < 4
1 .2 7 9 4 > 5
2 .3 6 3 3 > 5 X X X
0 .9 5 0 5 < 6
0 .6 3 5 6 > 7
1 .5 7 1 7 < 8 X
- 1 . 1 4 6 O c t . > S e p t .
X
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T h e s e  o f  c o u r s e  a r e  p r o b le m s  w h ic h  a r i s e  when one  g e n e r a l i z e s  a n d  
e s t a b l i s h e s  t h e  l e n g t h  o f  t h e  m ov ing  a v e r a g e  a n d  t h e  l e n g t h  o f  t h e  
minimum t im e  u n i t  f o r  p l a n n i n g .
I n  a  few  o t h e r  c a s e s  i t  a p p e a r s  t h a t  t h e  p e a k s  a n d  lo w s  a r e  a  
few  d a y s  l a t e r  on t h e  e a s t  s i d e  t h a n  on t h e  w e s t .  S in c e  t h e  s to r m s  
g e n e r a l l y  move f ro m  w e s t  t o  e a s t  one  s h o u l d  e x p e c t  t h e  p e r i o d s  t o  be 
s l i g h t l y  o u t  o f  p h a s e .  No a d j u s t m e n t s  w e re  made f o r  t h i s  p o s s i b i l i t y .  
One s h o u l d  h a v e  some b a s i s  f o r  d e t e r m i n i n g  t h e  n o rm a l  t i m e l a g  f o r  
s to r m s  t o  t r a v e r s e  t h e  s t u d y  a r e a  b e f o r e  s u c h  a d j u s t m e n t s  c o u l d  be 
p r o p e r l y  a p p l i e d .  L o o k in g  a t  i n d i v i d u a l  s t a t i o n s  r a t h e r  t h a n  t h e  
a r e a  a s  a  w h o le  one  c o u l d  h a v e  s e l e c t e d  a n y  t im e  p e r i o d s  f o r  c o m p a r i ­
s o n .  The p e r i o d s  c h o s e n ,  a s  s t a t e d  b e f o r e ,  w e re  common t o  t h e  w h o le  
a r e a .
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CHAPTER IV
APPU;CATIONS AND LIMITATIONS
I .  APPLICATIONS 
I t  i s  i m p r a c t i c a l  t o  a t t e m p t  t o  l i s t  o r  d e s c r i b e  a l l  o f  t h e  
p o s s i b l e  w ay s  t h a t  p r e c i p i t a t i o n  p r o b a b i l i t y  d a t a  c o u l d  b e  u s e d  i n  
r e s o u r c e  m a n a g e m e n t  p l a n n i n g  a n d  d e c i s i o n  m a k in g .
Some s i m p l e  e x a m p le s  w i l l  b e  c i t e d  t o  i n d i c a t e  c e r t a i n  p o s s i b i l ­
i t i e s  a n d  t o  a r o u s e  i n t e r e s t  i n  o t h e r  p o s s i b i l i t i e s .
K now ledge  o f  t h e  g e n e r a l  c h a r a c t e r  o f  p r e c i p i t a t i o n  i n  a n  a r e a  
c a n  b e  u s e d  t o  m o re  e f f e c t i v e l y  im p le m e n t  a  p l a n n e d  o p e r a t i o n  o r  i t  c a n  
be  u s e d  t o  m ake a  c h o i c e  b e tw e e n  a l t e r n a t i v e s .
I n  t h e  f i r s t  c a s e ,  l e t  u s  a ssu m e  t h a t  we a r e  d e v e l o p i n g  a  summer­
t im e  r e c r e a t i o n  b u s i n e s s  h e a v i l y  o r i e n t e d  t o  c a m p in g ,  b o a t i n g ,  sw im m ing , 
a n d  p l c n i c i n g .  T he  q u e s t i o n  com es u p  a s  t o  w h e t h e r  i t  i s  a d v i s a b l e  t o  
i n v e s t  i n  t h e  c o n s t r u c t i o n  o f  s h e l t e r s  t o  p r o t e c t  t h e  u s e r s  a g a i n s t  r a i n  
s h o w e r s .  I f  t h e  a r e a  o f  i n t e r e s t  i s  n e a r  I d a h o  C i t y  we c a n  n o t e  f ro m  
T a b le  3 e  t h a t  I d a h o  C i t y  n o r m a l l y  e x p e r i e n c e s  tw o  s h o w e rs  i n  J u l y ,  t h r e e  
i n  A u g u s t ,  a n d  f o u r  i n  S e p te m b e r ,  O n ly  f o u r  o f  t h e s e  a r e  . 1  i n c h  o r  
m o re .  I t  i s  d o u b t f u l  t h a t  o n e  w o u ld  i n v e p t  much c a p i t a l  i n  p r o t e c t i o n  
a g a i n s t  s u c h  a  lo w  p r o b a b i l i t y .  I f  a n  i n v e s t o r  h a d  a  s i m i l a r  o p p o r t u n i t y  
t o  d e v e l o p  a  su m m ertim e  r e c r e a t i o n  f a c i l i t y  a t  L e w is to w n ,  h e  w o u ld  f i n d  
t h a t  ( T a b l e  3 s )  o n e  c a n  e x p e c t  14 d a y s  o f  s h o w e rs  i n  J u l y ,  13 i n  A u g u s t ,  
a n d  13 i n  S e p te m b e r .  T h a t  i s  a n  e x p e c t a n c y  o f  40 d a y s  o u t  o f  9 2 .  One 
w o u ld  e x p e c t  14 r a i n s  o f  . 1  i n c h  o r  m o re .  S h e l t e r s  a n d  a v a i l a b l e  h e a t  
w ou ld  p r o b a b l y  b e  n e c e s s a r y  t o  p r o v i d e  f o r  u s e r  c o m f o r t .
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F o r  t h e  s e c o n d  c a s e ,  w hen we w a n t  t o  c h o o s e  b e tw e e n  a l t e r n a t i v e s ,  
l e t  u s  a s s u m e  t h a t  we w i s h  t o  i n t r o d u c e  some new f o r a g e  p r o d u c i n g  s p e c i e s  
t o  r e h a b i l i t a t e  w i l d l i f e  h a b i t a t s .  I f  one  s p e c i e s  i s  d r o u g h t  r e s i s t a n t  
an d  a n o t h e r  i s  n o t  t h e n  a t  some l o c a t i o n s  d e s c r i b e d  i n  t h i s  s t u d y  t h e  
d e c i s i o n  m u s t  f a v o r  t h e  d r o u g h t  r e s i s t a n t  s p e c i e s .  I n  o t h e r  a r e a s  I fh e re  
w o u ld  b e  no  s u c h  l i m i t .
Y e a r s  o f  e x p e r i e n c e  h a v e  a l r e a d y  h e l p e d  r e s o u r c e  m a n a g e rs  t o  know 
t h e  g e n e r a l  p a t t e r n s  o f  p r e c i p i t a t i o n  i n  t h e i r  a r e a s  a n d  t h e y  a r e  a l r e a d y  
t a k i n g  t h i s  i n f o r m a t i o n  i n t o  a c c o u n t .  F o r  e x a m p l e , t h e r e  i s  a  s t r o n g  
r e l a t i o n s h i p  b e tw e e n  f u e l  f l a m m a b i l i t y  o r  f i r e  h a z a r d  a n d  t h e  f r e q u e n c y  
o f  p r e c i p i t a t i o n .  E x p e r i e n c e  h a s  a l r e a d y  t a u g h t  t h e  m a n a g e r  t h a t  t h e  
e a s t  s i d e  o f  t h e  Rocky M o u n ta in  R e g io n  h a s  a  r e l a t i v e l y  l i g h t  f i r e  l o a d  
e x c e p t  i n  t h e  u n u s u a l  y e a r .  C o n s e q u e n t l y ,  t h e  c h o i c e s  f o r  a l l o c a t i o n s  
o f  men a n d  e q u ip m e n t  f o r  f i r e  p r o t e c t i o n  a r e  h e a v i l y  b i a s e d  t o  t h e  w e s t
s i d e  o f  t h e  a r e a .
A n o t h e r  t y p e  o f  u s e  o f  p r e c i p i t a t i o n  d a t a  i s  c o n c e r n e d  w i t h  t h e
b e s t  t i m i n g  o f  a  p r e c i p i t a t i o n  s e n s i t i v e  a c t i v i t y  t h a t  m u s t  b e  accom ­
p l i s h e d  i n  a  p a r t i c u l a r  s p o t  i n  o r d e r  t o  m e e t  a  p r e d e t e r m i n e d  m anagem ent 
g o a l .  I n  s u c h  a  s i t u a t i o n  o n e  w o u ld  f i r s t  d e s c r i b e  t h e  i n f l u e n c e  o f  
p r e c i p i t a t i o n  u p o n  t h e  o p e r a t i o n  i f  i t  o c c u r r e d  b e f o r e ,  d u r i n g ,  o r  a f t e r  
t h e  o p e r a t i o n .
L e t  u s  a s s u m e  t h a t  we m u s t  c o n t r a c t  f o r  some e a r t h w o r k  f o r  r o a d s  
an d  f a c i l i t i e s .  One o f  t h e  r e q u i r e m e n t s  i s  d r y  w e a t h e r  d u r i n g  c o n s t r u c ­
t i o n  an d  d r y  w e a t h e r  f o r  a s  l o n g  a s  p o s s i b l e  f o l l o w i n g  c o n s t r u c t i o n .
L e t  u s  a ssu m e  we h a v e  6 w e e k s  o f  w o rk .  A t P r i e s t  R i v e r  ( T a b l e  3 h )  we 
w o u ld  w a n t  t o  s t a r t  i n  t h e  v e r y  e a r l y  p a r t  o f  J u l y  b e c a u s e  t h i s  i s  t h e
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b e g i n n i n g  o f  t h e  d r y  w e a t h e r  a n d  t h e  r a i n f a l l  p r o b a b i l i t y  i s  a l r e a d y
r i s i n g  r a p i d l y  i n  S e p te m b e r  a n d  O c t o b e r ,  A t W h i te  S u l p h u r  S p r i n g s
( T a b l e  3w) t h e  e x p e c t e d  f r e q u e n c y  o f  r a i n  i s  n e a r l y  c o n s t a n t  f o r  J u l y ,
A u g u s t ,  S e p te m b e r ,  a n d  O c t o b e r ,  We know t h a t  a f t e r  O c t o b e r  we w i l l
be  g o i n g  i n t o  t h e  d r y  h a l f  o f  t h e  y e a r .  I n  t h i s  c a s e  t h e  c o n t r a c t
m ig h t  w e l l  b e  d e l a y e d  u n t i l  l a t e  summer o r  au tu m n  w h i l e  t h e r e  i s  s t i l l
t i m e  t o  c o m p le t e  t h e  j o b  p r i o r  t o  c o l d  w e a t h e r  w h ic h  m ig h t  w e l l  b e
a n o t h e r  l i m i t i n g  f a c t o r  i n  t h e  d e c i s i o n .
C h o ic e s  c a n  b e  e v e n  more s p e c i f i c  t h a n  t h e  e x ^ p l e s  t h a t  h a v e
b e e n  shown t h u s  f a r .  F o r  e x am p le  we h a v e  5 d a y s  o f  w o rk  t h a t  we w a n t  t o
a c c o m p l i s h  a f t e r  May 1 a t  K a l i s p e l l  d u r i n g  t h e  d r i e s t  p o s s i b l e  w e a t h e r
b u t  i t  m u s t  b e  done  by t h e  f i r s t  o f  J u l y ,  T a b l e  3 r  shows t h a t  K a l i s p e l l
h a s  a n  a v e r a g e  o f  17 d a y s  o f  r a i n  in jM a y  a n d  17 d a y s  i n  J u n e ,  J u n e  h a s
s l i g h t l y  h a r d e r  r a i n s  a s  shown by t h e  num ber o f  d a y s  o f  , 1  i n c h  o r  m ore
an d  ,2 5  i n c h  o r  m o re .  T a b l e  2 a l s o  show s t h a t  t h e  a v e r a g e  am oun t o f
r a i n f a l l  i s  g r e a t e r  i n  J u n e ,  T he  r u n n i n g  mean l i n e  f o r  K a l i s p e l l  shown
i n  f i g u r e  12  i n d i c a t e s  t h a t  t h e  b e s t  t i m e  f o r  5 r a i n - f r e e  d a y s  i s
b e tw e e n  May 10  a n d  20 a n d  d u r i n g  t h e  l a s t  fe w  d a y s  o f  J u n e ,  The m id d le
p o r t i o n  o f  May i s  s i g n i f i c a n t l y  m ore  r a i n  f r e e  t h a n  e a r l y  J u n e  a n d  l a t e  
J u n e  i s  p a r t  o f  a  l o n g  down t r e n d  t o  a  s i g n i f i c a n t  low  i n  e a r l y  J u l y ,
One m ig h t  p l a n  t h e  a c t i v i t y  f o r  mid-M ay w i t h  t h e  i d e a  t h a t  i f  t h i s  
p e r i o d  f a i l e d  o n e  c o u l d  r e s c h e d u l e  f o r  l a t e  J u n e ,  I f  t h e  d e c i s i o n  m u s t  
be f i n a l  a n d  c a n n o t  b e  r e s c h e d u l e d  t h e n  a n  i m p o r t a n t  q u e s t i o n  w o u ld  b e  
w h a t  k i n d  o f  w e a t h e r  s h o u l d  f o l l o w  t h e  o p e r a t i o n .  R a in  w o u ld  p r o b a b l y
f o l l o w  mid-May a n d  p r o b a b l y  w o u ld  n o t  f o l l o w  l a t e  J u n e .
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I I ,  LIMITATIOMS
The s m o o th n e s s  o f  r u n n i n g  a v e r a g e  p r e c i p i t a t i o n  p r o b a b i l i t y  t r e n d  
l i n e s  a n d  t h e  a p p a r e n t  o r d e r l i n e s s  o f  t a b u l a r  a n d  numerifOalr d a t a  f -p rov ide r 
a  s t r o n g  t e m p t a t i o n  f o r  u s e r s  t o  o v e r s i m p l i f y  t h e  t r u e  c h a r a c t e r  o f  
s e a s o n a l  p r e c i p i t a t i o n .  I t  i s  i m p o r t a n t  t o  c o n s i d e r  v a r i a b i l i t y  and  
r e l i a b i l i t y  a s  w e l l  a s  t h e  c e n t r a l  t e n d e n c y  o f  t h e  d a t a .  One m u s t  rem em ber 
t h a t  t h e  num bers  a r e  n o t  a b s o l u t e  b u t  a r e  m e re  r e p r e s e n t a t i o n s  o f  e x p e c t e d  
p r o b a b i l i t i e s  b a s e d  on  c l i m a t i c  e x p e r i e n c e s  .
The a n a l y s i s  i n d i c a t e d  t h a t  one  c a n  e x p e c t  l e s s  t h a n  t h e  a v e r a g e  
num ber o f  r a i n y  d a y s  o r  l e s s  t h a n  t h e  a v e r a g e  am oun t o f  r a i n  m ore  t h a n  
h a l f  t h e  t im e  b e c a u s e  p r e c i p i t a t i o n  d i s t r i b u t i o n  i s  g e n e r a l l y  skew ed  i n  
an d  s emi a r i d  a r e a s .  T h i s  i s  b e c a u s e  t h e  d a t a  i s  z e r o  b o u n d ed  an d  
one h i g h  y e a r  w i l l  c o m p e n s a te  f o r  s e v e r a l  low y e a r s .  I f  one  i s  p l a n n i n g  
on p e r i o d s  o f  low r a i n f a l l  p r o b a b i l i t y ,  t h e  c h a n c e  o f  b e i n g  c o r r e c t  i s  
im p ro v e d  b u t  i f  on e  w a n t s  a  p e r i o d  o f  h i g h  r a i n f a l l  t h e  c h a n c e s  o f  b e i n g  
c o r r e c t  t e n d  t o  b e  o v e r e s t i m a t e d .
F r e q u e n t l y  i t  i s  t h e  e x t r e m e  c o n d i t i o n  w h ic h  l i m i t s  a  m anagem en t 
a l t e r n a t i v e .  F o r  e x am p le  m o s t  o f  t h e  h e a v y  f i r e  l o s s e s  o c c u r  i n  v e r y  
d r y  o r  u n u s u a l  y e a r s  . I t  i s  a l s o  t h e  f r e q u e n c y  an d  d u r a t i o n  o f  v e r y  d r y  
p e r i o d s  w h ic h  l i m i t  t h e  d e v e lo p m e n t  o f  p e r e n n i a l  g r a s s e s , s h r u b s , and  t r e e s
W ith  e v e r y  d e c i s i o n  b a s e n  on  c l i m a t i c  d a t a  t h e r e  s h o u l d  b e ,  i f  
p o s s i b l e ,  o p t i o n s  t o  im p r o v e  o r  r e f i n e  t h e  d e c i s i o n  a s  t h e  w e a t h e r  d e v e l o p s  
and a s  one a p p r o a c h e s  t h e  t i m e  ( u s u a l l y  2 o r  3 d a y s  p r i o r  t o  t h e  o p e r a t i o n )  
a t  w h ic h  f o r e c a s t s  becom e a c c u r a t e  e n o u g h  t o  a c c e p t  w i t h  c o n f i d e n c e .
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CHAPTER V 
CONCLUSIONS AND RECOMMENDATIONS 
I .  CONCLUSIONS
The p r i m a r y  c o n c l u s i o n s  d raw n  f ro m  t h i s  i n v e s t i g a t i o n  a r e  a s
f o l l o w s ;
1. T h e r e  a r e  i m p o r t a n t  d i f f e r e n c e s  i n  t h e  s e a s o n a l  d i s t r i b u t i o n  
a n d  a m o u n ts  o f  p r e c i p i t a t i o n  i n  t h e  N o r t h e r n  Rocky M o u n ta in  
R e g io n .  T h e s e  d i f f e r e n c e s  a r e  g r e a t  enough  t h a t  b r o a d  p o l i c y  
d e c i s i o n s  s h o u l d  a l l o w  f o r  t h e s e  d i f f e r e n c e s  i f  t h e  p o l i c y  i s  
s e n s i t i v e  t o  p r e c i p i t a t i o n .
a .  The w e s t e r n  p o r t i o n  o f  t h e  a r e a  r e c e i v e s  t h e  h i g h e s t  
p e r c e n t a g e  o f  i t s  a n n u a l  p r e c i p i t a t i o n  i n  t h e  Novem ber 
t h r o u g h  A p r i l  p e r i o d  w h i l e  t h e  e a s t e r n m o s t  p o r t i o n  
r e c e i v e s  t h e  h i g h e s t  p e r c e n t a g e  o f  i t s  a n n u a l  p r e c i p i ­
t a t i o n  i n  t h e  May t h r o u g h  O c to b e r  p e r i o d .
b. The May a n d  O c to b e r  a v e r a g e s  r e f l e c t  t h e  a b o v e  m e n t io n e d  
s e a s o n a l  d i f f e r e n c e s ,  O c to b e r  p r e c i p i t a t i o n  p r o b a b i l i t y  
t r e n d s  a r e  n e a r  l e v e l  o r  down f o r  t h o s e  s t a t i o n s  g o i n g  
i n t o  t h e  d r y  p e r i o d  o f  t h e  y e a r .  O c to b e r  t r e n d s  a r e  
g e n e r a l l y  r i s i n g  f o r  t h o s e  s t a t i o n s  g o i n g  i n t o  t h e  w e t  
p e r i o d  o f  t h e  y e a r .  S t a t i o n s  com ing  o u t  o f  t h e  d r y  s e a s o n  
t e n d  t o  come i n t o  May w i t h  r i s i n g  t r e n d s  a n d  s t a t i o n s  
com ing  o u t  o f  t h e  w e t  s e a s o n  t e n d  t o  come i n t o  May w i t h  
f a l l i n g  t r e n d s .
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2 ,  W i th  t h e  e x c e p t i o n s  n o t e d  a t  b o t h  e n d s  o f  t h e  May t h r o u g h
O c t o b e r  p e r i o d  t h e r e  i s  a  s t r i k i n g  s i m i l a r i t y  o f  p r e c i p i t a t i o n
t r e n d s  t h r o u g h  t h e  s e a s o n  f o r  t h e  23 s t a t i o n s  s t u d i e d .  The m a in
d i f f e r e n c e s  a r e  o f  m a g n i tu d e  a n d  n o t  s h a p e .  T he summer 
d r o u g h t  i s  v e r y  s t r o n g  o n  t h e  w e s t  a n d  v e r y  w eak  on t h e  e a s t .
3 ,  T h e r e  i s  a  g r e a t  d e a l  o f  d i s p e r s i o n  o f  d a t a  a r o u n d  t h e  m eans 
f o r  b o t h  am oun t a n d ï t im b e r  ô f  d a y s  o f  p r e c i p i t a t i o n  b u t  t h e r e  
a r e  c o n s i s t e n t  p a t t e r n s  t h a t  h a v e  p e r s i s t e d  t h r o u g h o u t  t h e  
a r e a  f o r  t h e  25 y e a r s  s t u d i e d .
4 .  I t  i s  p o s s i b l e  t o  c h a r a c t e r i z e  t h e  am o u n t a n d  s e a s o n a l  d i s t r i ­
b u t i o n  o f  p r e c i p i t a t i o n  i n  t h e  N o r t h e r n  Rocky M o u n ta in  R e g io n
i n  a t  l e a s t  a  g e n e r a l  w ay .
5 .  G r a p h i c  a n d  t a b u l a r  d i s p l a y s  o f  t h e  a m o u n ts  a n d  s e a s o n a l  
d i s t r i b u t i o n s  o f  p r e c i p i t a t i o n  a l o n g  w i t h  c e n t r a l  t e n d e n c y  
s t a t e m e n t s  a n d  f r e q u e n c y  s t a t e m e n t s  a r e  v e r y  e f f e c t i v e  a i d s  
f o r  u n d e r s t a n d i n g  t h e  c h a r a c t e r  o f  p r e c i p i t a t i o n  on  a n  a r e a .
6 ,  Much g r e a t e r  u s e  c o u l d  b e  made o f  c l i m a t i c  d a t a  i n  r e s o u r c e  
m anagem en t p l a n n i n g .  T he  l a c k  o f  d e t a i l e d  d e s c r i p t i o n s  o f  m a jo r  
c l i m a t i c  f a c t o r s  s u c h  a s  p r e c i p i t a t i o n  i n d i c a t e s  t h a t  p r e s e n t  
d a y  p l a n n i n g  i s  l a c k i n g  t h e s e  i m p o r t a n t  i n p u t s ,
7 .  T h e r e  i s  a lw a y s  a  c h a n c e  t h a t  l o n g  r a n g e  p l a n s  b a s e d  on 
c l i m a t i c  p r o b a b i l i t i e s  w i l l  f a i l  b e c a u s e  o f  l a r g e  d e p a r t u r e s  
f r o m  n o r m a l  b u t  i n  t h e  a b s e n c e  o f  t h e  g i f t  o f  p ro p h e c y  a n d  
a c c u r a t e  l o n g  r a n g e  w e a t h e r  f o r e c a s t s  one  i s  h a r d  p r e s s e d  t o  
o f f e r  a n  e f f e c t i v e  a l t e r n a t i v e .
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I I ,  RECOMMENDATIONS
T h i s  s t u d y  w as h a n d i c a p p e d  b e c a u s e  t h e r e  w as n o t  e n o u g h  t i m e  t o  
a r r a n g e  f o r  a u t o m a t i c  d a t a  p r o c e s s i n g  a n d  m a c h in e  a n a l y s e s .  T h e re  w as a n  
u r g e n t  p l e a  e a r l y  i n  t h i s  p a p e r  f o r  m o d ern  s c i e n t i f i c  d a t a  c o l l e c t i o n ,  
p r o c e s s i n g ,  a n d  d e c i s i o n  m a k in g .  T h i s  i n v e s t i g a t i o n  s u f f e r e d  f o r  f a i l u r e  
t o  a p p l y  t h e  a d m o n i t i o n .  T h e r e f o r e ,  i t  i s  recom m ended  t h a t :
1 .  The d a t a  u s e d  f o r  t h i s  s t u d y  a n d  a s  much a d d i t i o n a l  d a t a  
a s  i s  a v a i l a b l e  a n d  a c c e p t a b l e  s h o u l d  be  p r e p a r e d  on  c a r d s  
o r  t a p e s  t h e n  f u r t h e r  a n a l y s i s  a n d  c o m p a r i s o n  s h o u l d  b e  
made by c o m p u te r ,
2 .  O t h e r  c l i m a t i c  d a t a  s u c h  a s  t e m p e r a t u r e  s h o u l d  s i m i l a r l y  be  
c h a r a c t e r i z e d  i n  g r e a t e r  d e t a i l  t h a n  i s  now a v a i l a b l e .
3 .  C l i m a t i c  d a t a  f r o m  t h i s  a n d  f o l l o w i n g  s t u d i e s  s h o u l d  be  
i n c o r p o r a t e d  i n t o  d e c i s i o n - m a k i n g  m o d e ls  f o r  t h e  p u r p o s e  
o f  i m p r o v in g  m anagem en t c h o i c e s ,
4 .  C o s t  b e n e f i t  s t u d i e s  s h o u l d  be  a d d e d  a n d  t h e  r e s u l t s  
i n c o r p o r a t e d  i n  t h e  d e c i s i o n - m a k i n g  m o d e ls  a s  r e f i n e m e n t s
o f  i n p u t .
5 . A g r e a t  d e a l  o f  c a u t i o n  an d  t h e  a d v i c e  o f  a  c l i m a t o l o g i s t  
s h o u l d  b e  a p p l i e d  t o  i n t e r p r e t a t i o n s  made f ro m  t h e s e  
p r e c i p i t a t i o n  c h a r a c t e r i z a t i o n s .
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APPENDIX
TABLE l a . - - A n n u a l  
f o r  P e r i o d
T o t a l  P r e c i p i t a t i o n  
1940 -  1964












1940 2 3 . 0 0 2 3 .1 0 2 3 .5 0 1 0 . 2 2 2 6 .5 8
1941 2 3 . 7 4 2 2 .8 3 1 7 .7 4 1 0 .3 3 2 1 .7 5
1942 1 9 .7 7 1 8 .8 9 1 4 .2 7 7 .6 3 2 6 .7 1
1943 1 2 . 0 2 1 6 .9 4 1 3 .6 6 8 .3 1 2 1 .9 3
19 4 4 1 3 .0 5 1 1 .8 1 1 0 .6 5 1 0 .0 6 1 8 .5 0
1945 2 1 . 4 3 2 1 .0 3 1 7 .3 6 6 .6 3 2 7 .8 7
1946 1 6 .2 4 1 8 .2 3 1 5 .4 2 8 .8 0 2 2 .4 7
1947 1 7 .9 0 2 1 .3 5 1 8 .5 6 6 .3 8 2 0 .3 7
1948 2 4 . 4 6 2 7 .1 0 2 6 . 0 7 8 . 6 6 2 6 .2 2
1949 1 4 .6 2 1 8 .7 5 1 3 .9 1 4 .5 8 1 8 .7 8
1950 2 1 .7 2 2 4 .4 5 2 3 .0 0 7 .9 9 3 2 .6 8
1951 2 0 .5 2 1 6 .1 3 1 9 .3 0 7 .7 8 1 1 . 1 2
1952 1 3 . 0 4 1 2 .7 0 1 3 .0 0 6 .6 7 1 6 .4 1
1953 1 7 .2 3 2 0 . 5 4 1 7 .2 3 6 .8 0 2 8 .9 1
1954 1 5 .7 1 2 0 .4 5 1 6 .2 6 6 .3 4 2 1 .4 5
1955 1 7 .9 6 2 4 .4 0 1 9 .7 8 8 . 4 7 3 1 .0 8
1956 1 2 .5 9 2 1 .7 0 1 2 . 8 8 5 .1 4 2 6 .4 1
1957 1 8 . 0 6 2 3 .4 0 1 8 .0 9 8 . 3 4 2 7 .9 0
1958 1 9 .3 3 2 9 .8 5 2 0 .9 1 5 .1 4 2 6 .4 1
1959 1 9 .2 1 2 5 .5 2 1 9 .5 7 4 .2 8 2 2 .4 8
1960 1 8 .4 7 2 6 . 5 4 1 7 .6 9 5 .5 7 2 1 . 4 4
1961 1 9 .5 5 2 6 .3 5 1 9 .3 0 7 .8 6 2 2 .7 3
1962 1 5 . 4 4 2 1 . 3 6 1 7 .0 2 r 2 1 .7 5
1963 1 4 .1 9 2 0 . 1 2 1 5 .2 6 1 0 .2 4 2 8 .0 1
1964 1 6 .7 1 2 7 .6 1 2 1 .5 1 9 .3 1 3 2 .2 5
Ave . A n n u a l 1 7 . 8 4 2 1 .6 5 1 7 .6 8 7 .5 3 2 4 .0 9
R.M.S .1 / 3 . 4 4 4 .3 5 3 .5 8 1 .7 6 4 .9 8
v " / 0 . 1 9 0 . 2 0 0 . 2 0 0 . 2 3 0 . 2 1
2./ R .M .S .  i s  I 'o o t - m e a n - s q u a r ©  d e v i a t i o n
Ê /  C i s  c o e f f i c i e n t  o f  v a r i a t i o n .
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TABLE I b , — A n n u a l  T o t a l  P r e c i p i t a t i o n  
f o r  P e r i o d  1940  -  1964 

























1940 3 0 .9 6 1 4 .7 6 3 1 .8 5 2 1 .0 3 3 2 .2 9 1 0 .4 8
1941 2 3 .7 9 1 5 .5 9 3 5 .8 8 2 2 .4 0 2 8 .7 1 1 1 .2 3
1942 3 0 .6 2 1 3 .7 1 2 3 .8 5 1 8 .0 6 2 7 .1 8 1 0 .7 6
1943 2 1 .9 8 9 .5 8 2 9 .5 4 1 3 .8 3 2 3 .1 5 8 . 8 1
1944 1 8 .0 0 1 2 .4 7 2 3 .0 4 1 3 .0 2 1 9 .0 3 9 .2 6
1945 2 7 .8 8 1 1 .3 7 3 5 .0 5 1 7 .2 9 3 0 .0 1 9 .0 2
1946 2 9 .4 0 1 4 .3 8 3 4 .8 6 1 9 .4 8 2 9 .3 7 1 4 .3 6
1947 3 1 .2 1 1 0 .6 7 3 3 .3 9 1 5 .6 2 3 0 .5 9 8 . 1 1
1948 4 1 .2 6 1 3 .5 0 3 9 .4 3 2 1 .5 8 4 0 .2 1 1 3 .8 7
1949 . . . 9 .0 8 3 0 .4 0 1 3 .5 5 2 7 .8 6 5 .6 3
1950 3 2 .1 4 1 1 .6 5 4 0 .7 9 1 3 .0 3 3 9 .8 5 7 .7 7
1951 2 3 .2 9 8 .2 8 3 8 .9 1 1 3 .2 1 3 3 .0 6
1952 1 6 .5 7 8 .5 5 2 3 .6 3 1 3 .9 3 1 8 .3 2 8 . 8 0
1953 2 9 .5 7 2 .9 9 3 1 .8 2 . . . 3 3 .2 1 8 . 4 1
1954 1 9 .5 7 8 . 5 7 3 4 .1 3 1 5 .6 4 3 2 .8 4 8 . 1 0
1955 2 7 .2 4 9 .0 4 4 1 .8 1 1 8 .1 8 3 4 .1 9 1 0 .5 1
1956 2 7 .5 5 8 . 5 9 2 8 .9 6 1 8 .9 6 2 9 .1 0 9 . 8 0
1957 2 7 .1 5 1 0 .9 4 3 1 .6 9 1 7 .0 7 3 4 .0 5 8 .3 8
1958 2 7 .5 5 8 . 5 9 2 8 .9 6 1 8 .9 6 2 9 ,1 0 9 . 8 0
1959 2 6 . 3 4 7 .2 5 3 9 .4 5 1 8 .3 7 3 0 .4 2 9 .5 2
1960 2 4 .4 5 9 . 2 0 3 2 .7 8 1 7 .0 5 2 8 .5 0 8 . 8 0
1961 2 8 . 3 9 1 1 .5 8 3 6 .5 3 1 5 .6 5 2 9 .0 4 6 .4 5
1962 2 2 .1 9 1 0 . 0 2 3 2 .7 1 1 8 ,8 4 2 7 .1 3 9 .3 3
1963 1 9 .3 9 1 6 .1 5 3 0 .2 2 1 3 .2 5 2 7 .3 4 1 1 . 0 0
1964 2 9 .7 9 1 1 .6 7 3 3 .9 0 2 0 .2 7 3 7 .6 3 1 2 .4 8
Ave .  A n n u a l 2 6 .5 1 1 0 .7 3 3 2 .9 4 1 7 .0 1 3 0 .0 9 9 . 6 1
R.M .S. 5 . 3 2 2 . 9 0 5 . 0 0 2 . 8 6 5 . 1 4 2 . 0 0
C 0 . 2 0 0 . 2 7 0 .1 5 0 .1 7 0 .1 7 0 . 2 1
TABLE l o . — A n n u a l  T o t a l  P r e c i p i t a t i o n  
f o r  P e r i o d  1940  -  1964 
M o n tan a
CO
w CO rH




O 2 rHO pH♦fH <D rHcq pq O Q è (D
1940 1 8 .6 3 1 4 .4 6 1 3 .4 9 1 4 .0 2 1 2 .0 9 1 0 .4 4
1941 2 2 .8 7 1 3 .6 5 1 8 .3 6 1 5 .8 4 1 7 .6 4 1 4 .2 0
1942 1 7 .2 4 1 8 .4 8 1 8 .5 9 8 . 0 0 1 4 .5 5 9 .9 4
1943 1 7 .1 8 1 3 .0 4 1 0 .0 8 1 1 .1 9 1 3 .9 6 9 .2 5
1944 2 0 .9 3 1 1 .5 1 2 0 .6 5 1 4 .6 1 1 4 .2 1 1 2 .8 3
1945 1 9 .5 3 1 4 .5 9 1 5 .6 6 1 0 .1 3 1 3 .5 1 9 .6 5
1946 1 8 .5 8 1 9 .1 5 1 7 .7 5 1 0 .9 6 1 3 .9 8 1 2 .4 4
1947 2 4 .5 4 1 2 .8 0 1 5 .1 1 1 1 .2 9 1 2 .3 5 1 4 .1 6
1948 1 9 .5 0 2 5 .5 8 1 2 .7 8 1 2 .1 7 1 5 .3 7 1 2 .4 2
1949 1 7 .1 1 1 3 .6 0 1 3 .7 5 9 .4 5 1 1 .6 7 9 .1 6
1950 1 8 .1 9 1 6 .1 6 1 4 .5 8 9 .8 1 1 6 .5 5 1 2 .4 0
1951 2 0 . 2 0 2 8 .7 5 1 3 .6 6 9 .0 4 2 1 .5 9 1 2 .0 3
1952 1 9 .5 7 1 1 . 0 1 9 .1 7 9 .4 6 9 . 0 2 8 . 9 9
1953 1 6 .4 0 1 6 .6 7 9 .8 7 9 . 3 2 2 0 .7 5 8 . 8 8
1954 1 2 . 6 8 1 5 .4 6 9 .2 2 9 . 4 4 1 5 .6 8 1 0 .4 8
1955 1 9 .0 7 1 5 .8 9 1 4 .6 2 1 2 .9 4 1 9 .6 5 1 0 .2 6
1956 1 1 .3 0 1 6 .3 0 1 0 . 0 0 8 . 1 9 1 0 .7 6 9 .1 3
1957 1 6 .5 2 1 3 .0 6 1 8 .7 3 1 1 .7 7 1 6 .1 6 1 4 .  65
1958 1 8 .1 1 1 6 .8 7 1 3 .8 0 1 1 .5 4 1 6 .1 4 1 2 .9 1
1959 1 9 .5 8 1 6 .3 6 1 1 . 1 1 1 0 .4 6 1 3 .6 3 9 .3 7
1960 1 4 .6 1 9 . 1 2 6 .6 1 7 .5 9 9 . 8 1 7 . 5 1
1961 1 6 .1 2 1 6 .2 7 1 1 .7 3 9 . 7 2 1 0 .4 8 8 .1 6
1962 1 9 .9 7 1 3 .3 4 1 5 .3 1 1 3 .1 2 1 5 .9 5 1 4 .0 8
1963 1 7 .8 6 1 2 .8 3 1 0 .5 3 1 4 .2 7 1 1 .9 5 1 1 .5 8
1964 1 9 . 2 2 1 7 .4 0 1 6 .3 0 1 3 .2 6 1 8 .3 9 1 5 .5 2
Ave. A nnua l 1 8 .2 2 1 5 .6 9 1 3 .6 6 1 1 . 1 0 1 4 .6 3 1 1 . 2 2
R.M.S. 2 .7 6 4 . 1 4 3 ,4 9 2 .1 9 3 .2 6 2 . 2 0
C 0 .1 5 0 . 2 6 0 . 2 6 0 . 2 0 0 . 2 2 0 . 2 0
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TABLE I d , — A n n u a l  T o t a l  P r e c i p i t a t i o n  
f o r  P e r i o d  1940  -  1964 






























1940 1 5 .0 6 1 5 .7 4 1 6 .0 4 1 0 .4 2 2 6 .5 9 1 4 .5 3
1941 1 3 .5 3 2 1 .2 3 1 8 .1 7 1 6 .1 9 2 3 .4 5 2 0 .2 6
1942 2 0 .8 1 1 9 .8 1 1 9 .1 5 1 4 .9 9 2 1 .9 4 1 8 .9 5
1943 1 4 .1 7 1 5 .7 5 1 5 .4 5 1 3 .6 1 2 5 .6 3 1 4 .3 6
1944 1 0 .4 2 1 0 .9 6 1 1 .3 9 1 0 .5 9 2 0 .4 8 2 1 . 2 2
1945 1 5 .9 6 1 5 .6 0 2 0 .2 3 9 .7 8 2 4 .9 8 1 9 .4 3
1946 1 6 .1 0 1 9 .9 7 2 1 .1 6 1 2 .4 3 2 2 .7 8 2 1 .7 3
1947 1 8 .7 3 1 5 .2 9 2 1 .2 6 1 4 .6 8 2 3 .4 3
1948 2 0 .9 1 1 9 .7 0 •  « • 1 5 .8 7 2 1 .1 7
1949 1 2 .4 8 1 9 .4 6 1 8 .3 1 8 .9 4 2 0 .0 3
1950 2 0 .0 8 1 5 .8 8 2 5 .0 5 1 4 .1 8 2 0 ,3 9
1951 2 1 ,8 7 1 4 .8 6 2 7 .3 0 1 5 .0 2 2 8 ,1 3 2 1 .7 4
1952 1 1 .1 5 1 3 .2 6 1 2 .1 6 8 . 6 2 1 9 .7 0 1 5 .2 9
1953 1 4 .6 2 2 0 .0 5 2 2 .5 4 1 1 .3 6 1 8 .1 9 1 5 .3 0
1954 1 5 .2 9 1 6 .4 4 2 2 .0 8 1 3 .6 0 2 1 . 6 6 1 5 .2 2
1955 1 6 .9 1 1 7 .0 6 2 3 .8 0 1 5 .8 2 2 9 .3 2 1 9 .2 3
1956 17.0% 1 1 .1 5 1 7 .3 8 1 5 .1 6 2 1 .2 4 1 3 .0 6
1957 1 2 .4 4 1 6 .6 5 1 7 .2 1 1 2 . 2 1 2 5 .1 6 1 8 .9 7
1958 1 8 .0 0 1 4 .1 6 1 9 .9 7 1 6 .9 8 2 0 . 2 1 1 8 .2 7
1959 2 0 .9 7 1 8 .5 1 2 3 .4 8 1 6 .2 9 1 9 .9 0 1 9 .1 7
1960 1 4 .2 4 1 2 .6 4 1 7 .3 2 9 .8 7 2 0 .1 8 1 3 .2 8
1961 1 6 .4 0 1 3 .3 9 2 4 .1 9 1 4 .1 0 2 5 .0 4 1 7 .8 0
1962 1 1 .4 8 2 5 .5 8 1 5 .5 3 1 1 ,9 9 2 3 ,7 2 1 8 .8 5
1963 1 5 .2 2 1 4 .3 1 1 5 .8 4 1 4 .8 9 2 8 .5 6 2 0 . 2 0
1964 1 4 .6 4 2 1 .4 4 1 7 .4 7 1 4 .2 0 2 5 .8 2 1 5 .0 7
Ave. A nnua l 1 5 .9 4 1 6 .7 6 1 9 .2 7 1 3 .2 7 2 3 .4 6 1 8 .2 8
R.M.S. 3 . 2 0 3 . 4 3 3 . 9 2 2 .4 4 3 .1 4 2 , 8 6
C 0 . 2 0 0 . 2 0 0 . 2 0 0 ,1 8 0 .1 3 0 .1 6
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R .M .S .1 /
C?/
May June J u l y Aug. S e p t . O c t .
.49 .64 .63 .03 2 . 4 4 1 .4 63 .6 0 1 . 9 3 .15 2 .89 2 .08 .45
5 .4 8 2 . 7 6 .91 .04 .04 .84
1 . 0 4 .96 . 56 .67 .03 2 . 7 7
1 .1 1 1 .2 8 .40 T .94 .51
1 .8 5 1 .9 6 .04 . 59 1 .7 1 1 .9 3
.86 1 . 8 7 .18 .03 .82 1 .5 2
.89 2 . 0 2 1 .1 5 .49 1 .3 5 4 . 0 4
2 . 6 0 3 . 50 2 . 9 0 1 .9 5 .47 .89
1 . 0 9 .49 .42 .96 .53 1 .4 8
.22 .90 1 . 3 7 .45 .11 3 . 5 7
.72 .74 .14 1 .9 5 .91 2 .86
.94 2 . 5 1 0 . 0 0 . 68 . 59 .09
1 . 5 7 2 .35 .33 1 . 6 4 .12 . 35
1 . 1 6 1 .2 5 .83 3 .0 3 1 . 0 4 . 26
.93 1 .8 0 2 . 52 0 . 0 0 .77 1 .5 1
.36 1 .3 8 1. 66 1 . 5 7 .14 1 .0 1
3 .3 5 2 . 1 7 .90 .47 .75 2 .1 5
. 98 2 . 9 6 .53 . 26 .77 .92
2 . 8 3 .74 .29 .82 1 .9 3 1 .6 2
2 . 5 8 1 .0 1 .08 .88 .89 2 . 1 3
3 .3 8 1 .1 6 .64 .69 .78 1 . 2 4
1 .5 1 .63 .03 .78 .77 2 . 0 6
1 . 3 0 1 . 1 4 .46 .65 .95 .36
.84 1 .6 0 .32 .89 .84 .22
1 . 6 7 1 . 5 9 .70 . 90 .87 1 .4 5
1 . 2 3 0 . 7 9 0 . 7 2 0 .82 0 . 6 2 1 .0 3
0 . 7 4 0 . 5 0 1 . 0 3 0 . 9 1 0 .7 1 0 .7 1
S . i s  r o o t - m e a n - ■square d e v i a t i o n .
c o e f f i c i e n t  of v a r i a t i  o n .
- 9 8 -
TABLE I l b . - - M o n th ly P r e c i p i t a t i o n  f o r  th e 1 P e r i o d 1 9 4 0 -1 9 6 4
PULLMAN, WASHINGTON
May Ju n e J u l y Aug. S e p t . O c t .
1940 .45 .3 5 1 . 0 4 0 . 0 0 3 .0 2 3 .101941 3 .9 0 3 .3 8 .21 .51 2 . 0 8 1 . 2 51942 1 . 9 3 1 . 2 6 .88 .02 .46 1 .8 41943 1 .4 6 1 . 7 4 .5 3 .39 .4 0 2 . 1 71944 .7 9 1 .3 5 T .7 3 .5 7 .60
1945 1 . 7 0 1 .1 9 0 . 0 0 .32 2 .7 9 * 6 01946 .9 3 1 .6 1 .2 6 .21 .8 3 2 . 351947 .1 7 2 .3 0 .2 4 T 4 .0 4 4 .2 11948 5 .3 0 1 .1 5 1 .8 9 .08 .7 4 . 651949 1 . 0 1 . 53 .38 . 65 .99 1 .5 8
1950 1 . 1 0 3 .1 2 .30 .39 .70 3 .4 51951 .6 9 1 .6 5 .3 0 .88 .4 6 2 . 8 41952 1 . 2 1 2 . 9 4 .0 7 .99 . 86 .081953 1 . 1 3 1 .0 9 0 .00 1 . 0 4 .31 . 381954 1 . 6 4 1 .5 9 .7 6 1 .6 2 .9 3 1 . 0 1
1955 1 . 0 7 .2 5 1 .3 5 0 . 0 0 1 .8 0 4 .0 4
1956 3 .1 8 2 . 1 4 .3 0 1 .3 7 . 55 2 .4 81957 2 . 5 7 1 .6 2 .1 3 .51 .21 2 .701958 .40 2 . 7 5 .4 4 .2 7 .52 1 . 8 6
1959 2 . 2 9 1 . 6 4 .1 4 1 .4 8 3 .1 6 2 . 2 4
1960 2 . 2 9 .7 9 T 1 .7 2 .9 1 2 .2 5
1961 1 .4 2 1 .3 0 .1 3 . 68 1 .2 3 1 .7 5
1962 2 . 1 1 .5 6 . 38 .61 1 . 7 7 .3 2
1963 .4 5 2 . 7 2 .3 7 .4 3 1 . 0 3 . 90
1964 .9 1 2 . 3 3 1 .2 6 1 .3 9 1 . 6 6 .78
Ave r a g e 1 .6 0 1 .6 5 .45 .65 1 .2 8 1 .9 4
R .M .S . 1 . 1 7 0 . 8 7 0 . 4 8 0 . 5 3 1 . 0 0 1 .1 3
C 0 . 7 3 0 . 5 3 1 . 0 7 0 .8 2 0 .7 8 0 . 5 8
-99-
TABLE I l e . — M onthly  P r e c i p i t a t i o n  f o r  t h e  P e r io d  1 9 4 0 -1 9 6 4
SPOKANE, WASHINGTON
May J u n e J u l y Auff. S e p t , O c t .
1940 .6 4 . 36 1 .4 6 . 0 1 2 . 1 2 2 .3 7
1941 3 .1 8 2 .  55 .0 9 1 .8 5 1 .3 6 .8 5
1942 3 . 1 9 .9 3 .3 4 .0 8 . 2 2 1 . 1 2
1943 1 . 1 9 1 . 4 2 .3 5 .9 8 . 1 2 3 .1 3
1944 .9 4 1 . 1 1 . 2 1 1 , 0 2 . 5 6 .4 5
1945 2 . 2 0 1 .3 7 T . 55 2 .2 4 .7 9
1946 1 .4 3 1 .0 8 .0 3 .0 7 1 . 7 6 1 .3 8
1947 .3 1 1 .9 8 .7 1 .8 3 1 . 5 7 5 . 4 1
1948 5 . 7 1 2 .1 7 1 .2 9 .2 7 1 ,4 6 . 66
1949 ,9 0 . 2 2 . 0 7 .1 9 1 .0 6 1 . 5 2
1950 .7 2 2 .8 4 .5 6 . 4 1 .0 6 4 .0 5
1951 • 66 1 .0 4 .3 7 .4 0 .4 7 3 .2 6
1952 .6 3 2 .4 4 .0 6 .1 8 .5 2 . 1 1
1953 1 .5 9 . 8 1 T 1 .3 6 .5 0 .1 9
1954 ,2 8 .7 5 .8 5 1 .2 5 1 .5 5 .7 7
1955 .6 7 .8 0 1 .2 8 T 1 .1 3 2 .8 4
1956 .5 9 1 .1 8 .5 0 1 . 4 1 .0 9 1 .8 7
1957 3 . 7 4 2 .7 4 .0 4 .3 0 . 6 8 2 .3 3
1958 .7 1 1 .6 3 1 .1 5 .1 3 .4 7 -7 9
1959 2 .2 6 .3 9 .0 5 1 .2 4 2 .0 5 1 .3 2
1960 2 .7 3 .1 6 T .5 6 .7 2 .9 5
1961 1 . 7 7 1 . 6 4 .3 7 .3 0 .1 7 1 .0 5
1962 1 . 6 6 .7 8 .2 9 . 63 .9 0 1 . 6 2
1963 .9 8 .9 6 . 4 1 .5 0 .3 6 1 . 1 1
1964 .4 5 3 . 0 6 . 3 9 1 .4 6 1 .0 3 .4 6
A v erag e 1 . 5 6 1 .3 8 .4 3 .6 4 .9 3 1 .6 2
R.M .S. 1 . 2 9 0 . 8 3 0 .4 5 0 . 5 2 0 , 6 6 1 .2 6
C 0 . 8 3 0 . 6 0 1 .0 5 0 . 8 1 0 . 7 1 0 .7 8
1 0 0 -
TABLE I l d . - - M o n t h l y P r é c i p i t â t ! on f o r  tl^e  P e r i o d 1 9 4 0 -1 9 6 4
CHALLIS, IDAHO
May J u n e J u l y Aug. S e p t . O c t .
1940 T 1 .2 7 .8 7 .0 7 2 .8 3 .8 5
1941 1 . 2 4 1 ,3 9 1 .8 3 1 .7 4 .3 9 .5 4
1942 3 . 1 9 .6 0 .0 9 . 0 2 .0 6 .3 3
1943 .2 8 1 .2 3 .9 9 .5 0 . 2 0 1 . 2 1
1944 1 . 3 0 3 .3 7 .9 9 .4 8 .2 3 .4 0
1945 1 . 4 0 1 . 9 1 .6 4 .6 2 .2 6 .2 4
1946 1 . 2 2 .1 8 .7 3 1 .3 3 1 .5 4 . 8 1
1947 1 .1 8 1 . 4 2 . 1 0 . 4 4 1 . 1 2 . 4 5
1948 1 .1 8 3 . 0 9 .2 4 . 56 1 .0 8 T
1949 1 . 7 1 . 2 0 .4 6 .1 4 . 2 1 .5 1
1950 .1 9 1 .1 9 .0 5 .9 2 2 .1 6 .7 9
1951 1 .2 5 .7 3 .6 2 1 .3 8 .1 4 .3 1
1952 .7 8 1 .0 6 .9 4 .4 8 .0 3 .0 5
1953 .8 3 1 . 7 0 .0 9 .4 4 . 1 0 0 . 0 0
1954 . 1 0 1 .9 5 1 .7 5 .4 7 . 3 p 0 . 0 0
1955 1 . 1 0 1 . 6 6 1 .1 7 . 0 2 .3 3 .3 3
1956 1 .1 3 .4 6 .1 8 .4 1 .4 8 .8 9
1957 3 . 4 9 .6 4 .4 7 .4 9 .0 8 1 .1 3
1958 1 . 4 0 1 . 4 1 .4 0 .3 7 . 1 2 T
1959 .9 1 1 . 0 2 . 0 1 . 3 4 1 .2 5 .2 4
1960 .4 3 T .2 9 .8 5 .8 4 .1 9
1961 2 .4 3 1 . 0 0 . 5 0 .7 2 1 .8 9 .1 5
1962 3 . 1 2 .8 4 .3 8 .4 6 . 2 2 . 2 4
1963 1 . 0 2 3 .8 3 . 0 2 .2 8 1 .3 3 .3 0
1964 1 .2 3 1 . 7 7 .1 6 . 0 2 . 0 2 .1 6
A verage 1 .2 8 1 . 3 6 . 56 .5 4 .6 9 .4 0
R .M .S. 0 . 9 0 0 .9 3 0 . 5 0 0 . 4 2 0 .7 5 0 .3 5
C 0 . 7 0 0 . 6 8 0 .8 9 0 ,7 8 1 .0 9 0 . 8 8
101-






























May J u n e J u l y Aug. S e p t . O c t .
0 . 0 0 . 1 2 . 66 0 . 0 0 2 .1 8 2 .2 6
3 .5 3 2 . 2 2 1 .1 5 2 .3 0 .0 9 1 .0 8
3 . 4 1 .5 5 0 . 0 0 0 . 0 0 . 1 1 1 .1 5
.7 8 1 .7 6 .3 5 .0 8 0 . 0 0 2 .0 6
.6 5 3 . 8 6 .1 6 0 . 0 0 .0 6 1 .4 6
4 .8 9 1 .9 1 .0 5 0 . 0 0 . 6 2 1 .1 5
1 . 5 0 .1 5 .0 5 .1 5 .0 9 1 .9 6
1 .2 3 2 .5 3 0 . 0 0 . 1 6 .8 0 4 .0 9
1 .8 3 1 .7 5 0 . 0 0 .1 3 .4 6 .7 0
2 . 4 1 . 9 1 0 . 0 0 .0 8 .9 5 1 .7 4
1 .0 8 1 . 2 2 . 1 0 1 . 1 2 1 .7 4 2 .0 8
1 . 9 0 1 .3 4 • 33 1 . 1 0 . 0 1 4 . 9 2
1 .3 8 1 .5 7 .4 3 0 . 0 0 T 0 . 0 0
3 .7 5 2 . 2 1 0 . 0 0 . 55 . 1 1 . 4 0
.6 5 1 .7 9 .3 1 .4 1 . 2 1 .3 8
1 .2 4 1 .8 5 .8 3 0 . 0 0 .4 7 1 .9 5
3 . 2 2 1 .4 4 .1 3 .0 3 . 0 2 5 .2 6
5 0 66 . 1 4 0 . 0 0 .1 3 .0 5 1 .0 6
1 .2 8 4 . 5 7 . 2 1 .0 5 .7 4 .2 4
3 .0 3 . 5 0 T 1 .0 4 3 .9 6 1 .9 9
2 . 2 2 0 . 0 0 • 33 .8 9 .4 7 .9 1
1 .0 9 .6 2 .0 4 .7 2 1 .4 4 3 .4 4
3 .1 3 .9 4 .1 7 . 2 2 .8 3 3 .6 0
2 . 5 0 3 . 5 1 0 . 0 0 .3 9 1 .0 7 1 .5 0
. 8 6 2 .9 3 .3 7 . 8 2 .5 7 .5 4
2 .1 3 1 . 6 2 .2 3 .4 1 .6 8 1 .8 4
1 .3 7 1 . 1 7 0 .2 8 0 .5 4 0 . 8 8 1 .3 9
0 . 6 4 0 . 7 2 1 . 2 2 1 . 3 2 1 .2 9 0 .7 6
-10 2 -
table  I l f . - -M o n th ly  P r e c i p i t a t i o n  f o r  th e  P e r io d  1 9 4 0 -1 9 6 4
OROPINQ, IDAHO
May J u n e J u l y Au£ . S e p t . O c t .
1940 . 6 2 .6 5 2 .1 8 T 4 . 5 1 3 .0 4
1941 3 . 7 7 3 .3 3 .3 0 .6 4 2 .5 2 1 .7 3
1942 4 .1 5 3 .0 7 1 . 0 1 .0 9 1 .8 0 2 .2 7
1943 2 .1 3 3 .2 7 .9 5 .4 1 .3 9 2 .4 3
1944 .6 1 2 .1 8 .0 4 .3 3 1 .0 3 1 .3 1
1945 3 .4 5 .9 1 T T 3 .1 3 1 .5 4
1946 T 3 .1 7 1 .7 8 .1 7 1 . 6 6 3 .0 3
1947 1 .1 9 3 . 6 0 .1 6 .1 7 2 .4 4 3 .2 6
1948 6 .9 7 2 .5 6 2 .9 4 . 2 0 .8 4 1 .6 3
1949 2 .2 5 .7 9 . 2 1 T 1 .8 5 2 .6 7
1950 2 .4 6 4 . 5 9 1 .0 7 .5 6 1 .0 5 3 .9 3
1951 1 .1 5 2 . 0 0 .6 1 • 63 .4 7 5 .9 2
1952 4 . 0 0 3 .1 8 .2 5 T . 2 2 .2 7
1953 3 . 0 7 2 .1 6 .0 9 1 .0 6 . 1 2 .2 7
1954 1 . 8 8 2 .6 7 .1 8 1 . 8 8 .8 3 1 .1 9
1955 1 .2 8 1 . 6 2 .9 6 0 . 0 0 2 .6 4 2 .6 9
1956 2 .7 9 3 .5 8 .2 7 1 .8 9 .3 7 3 . 0 0
1957 4 . 4 2 1 .6 1 .4 7 .2 5 T 3 . 2 0
1958 .8 1 5 -0 5 1 .2 8 .2 9 1 . 8 8 2 .7 9
1959 1 . 6 8 1 .9 7 .1 5 1 . 0 2 5 .0 4 3 .0 5
1960 2 , 9 1 .7 8 0 . 0 0 2 .3 5 .9 3 1 .7 7
1961 2 . 3 1 1 .1 3 .0 8 .4 6 1 .3 5 2 .5 1
1962 1 .5 9 .5 6 .2 3 .6 0 1 .8 0 2 .9 1
1963 .8 1 9 .9 3 .3 6 . 1 1 .5 7 1 .1 7
1964 1 . 4 2 3 .4 8 1 .6 7 1 .4 7 1 .1 7 1 .0 3
A verage  
R.M. S.
2 . 3 1 2 .3 9 . 69 .5 8 1 .5 4 2 .3 4
1 . 5 2 1 . 2 2 0 .7 5 0 . 6 6 1 .2 7 1 . 2 0
0 0 . 6 6 0 . 5 1 1 .0 9 1 .1 4 0 . 8 2 0 .5 1
- 1 0 3 -
TABLE 1 1 g . — M o n th ly P r é c i p i t â t ! o n  f o r t h e  P e r i o d 1 9 4 0 -1 9 6 4
POCATELLO , IDAHO
Maz: J u n e J u l y Aug. S e p t . O c t .
1940 .0 5 .3 8 . 2 1 . 1 2 3 . 8 0 1 . 641941 1 .7 8 .9 3 1 . 0 1 1 .4 3 .7 6 .4 71942 2 .2 9 .5 8 .1 3 .7 6 1 .6 3 .3 81943 .8 4 1 .3 8 .5 1 .6 2 .2 8 1 .4 31944 1 . 3 1 3 .3 9 1 . 1 1 0 . 0 0 .2 5 .2 7
1945 2 . 1 4 1 .0 9 . 1 2 1 .5 1 1 . 2 1 . 69
1946 1 . 8 6 1 .3 0 .3 3 .8 2 .9 0 2 .1 9
1947 1 . 3 0 1 .7 0 .0 9 .5 9 .9 9 .8 3
1948 .9 3 2 .4 7 . 0 1 . 3 4 1 .3 9 .3 51949 2 .0 3 . 56 .0 9 . 2 1 . 0 7 1 .1 7
1950 .7 7 1 . 2 0 . 68 .0 9 .8 1 1 .1 9
1951 .3 9 .3 1 .2 8 1 .2 3 . 0 2 .8 1
1952 .5 9 1 .6 7 .2 7 . 0 1 .0 6 0 . 0 0
1953 1 .5 7 .7 7 .0 4 .7 8 .0 6 1 .1 6
1954 .8 7 1 .4 8 .0 8 .4 4 .3 8 1 .0 7
1955 .7 6 1 . 3 0 . 3 1 . 55 .2 9 .2 4
1956 1 .0 6 .0 3 .0 8 . 0 1 .1 3 2 .5 6
1957 3 . 1 1 .2 6 .4 4 .6 0 . 0 2 . 5 7
1956 . 4 0 1 .0 7 .5 6 T ■ . o3‘ T
1959 1 . 1 1 . 3 4 . 0 2 .5 8 1 .7 3 . 2 0
1960 .5 3 1 .3 1 .1 9 .8 4 .1 6 .5 3
1961 1 .2 9 .4 1 .4 8 .1 5 1 .9 7 2 .0 3
1962 1 . 1 6 .3 7 .7 6 1 . 0 1 . 4 0 .4 2
1963 2 .2 6 2 .7 4 T .5 3 .9 6 .3 2
1964 1 . 4 1 2 .0 8 .3 0 .2 4 T .5 0
A verage 1 . 2 7 1 .1 6 .3 2 .5 4 .7 4 .8 4
R.M .S. 0 .7 1 0 .8 4 0 . 3 2 0 .4 4 0 .8 5 0 . 6 8
C 0 . 5 6 0 . 7 2 1 . 0 0 0 .8 1 1 .1 5 0 .8 1
- 1 0 4
TABLE I I h , - -M o n th ly  P r e c i p i t a t i o n  f o r  t h e  P e r io d  1 9 4 0 -1 9 6 4
PRIEST RIVER EXPERIMENT STATION, IDAHO
May J u n e J u l y Aug. S e p t . O c t .
1940 1 . 3 0 .6 3 .5 5 .2 5 2 .9 1 4 .2 3
1941 6 .2 4 2 .7 3 . 7 2 1 .9 4 4 .6 9 2 .3 1
1942 4 .6 9 4 .0 6 2 .6 0 .3 0 .7 1 2 .9 6
1943 3 .1 5 3 .2 4 .6 5 1 .1 9 .0 3 5 .2 5
1944 2 .4 2 3 . 1 6 .4 0 .6 9 1 . 8 6 1 .4 9
1945 3 . 1 4 1 .8 3 .6 2 . 36 3 ,1 5 3 . 2 0
1946 1 . 1 1 4 . 1 9 . 4 2 .4 1 2 .2 4 2 .8 4
1947 .9 4 4 . 2 4 .4 7 2 . 1 1 2 .8 0 8 .3 1
1948 5 .1 8 4 . 9 2 3 .4 3 .B 1 1 .0 6 1 .4 1
1949 1 .6 5 .8 5 . 4 0 .6 2 1 .7 6 3 . 2 2
1950 . 9 2 3 .5 4 1 .2 9 1 .3 9 .5 1 8 . 1 2
1951 1 . 8 2 2 . 3 1 .9 1 .6 2 1 .7 8 8 .1 9
1952 1 .0 4 4 . 1 0 .4 6 . 2 2 .4 5 .4 7
1953 2 .3 3 2 . 8 8 .0 9 2 .4 2 .3 8 .8 9
1954 1 .9 5 3 . 3 1 1 .4 9 2 .8 4 .8 9 .9 7
1955 1 . 6 0 2 .9 3 2 .7 2 . 0 1 3 .1 9 5 .4 6
1956 1 .2 7 2 . 2 1 2 .0 6 1 . 5 7 . 66 3 .6 8
1957 4 .8 3 2 .3 0 .1 9 1 .2 3 .6 4 3 .2 9
1958 .6 1 4 .1 3 .7 0 .9 0 1 .3 6 1 .9 5
1959 3 .9 8 1 .9 3 . 2 1 1 .1 6 4 .0 4 2 .7 7
1960 4 . 1 0 .9 7 T 1 .8 1 1 .1 9 2 .9 3
1961 4 . 5 2 1 .5 3 .9 0 .8 4 .7 9 4 .0 5
1962 4 .6 7 , 6 0 .4 4 .9 9 2 .9 2 3 .0 4
1963 2 .0 3 2 .9 3 1 . 2 0 .4 3 1 .2 6 2 .4 5
1964 1 .3 7 2 .1 6 1 .5 0 2 . 7 2 2 . 2 0 . 5 0
A verage 2 .6 7 2 . 7 1 .9 8 1 . 1 2 1 .7 4 3 .3 6
R.M .S. 1 . 6 1 1 .1 9 0 .8 7 0 .7 9 1 . 2 1 2 .1 9
C 0 . 6 0 0 .4 4 0 .8 9 0 .7 0 0 .7 0 0 .6 5
'1 0 5 -
TABLE I I X . — M o n th ly P r e c i p i t a t i o n  f o r t h e  P e r i o d 1 9 4 0 -1 9 6 4
RIGGINS, IDAHO


























4 ,0 2  
1 .7 8  
1 .3 4  












3 . 0 0
1 . 9 2
1 . 4 1
4 . 2 4






































3 . 3 6  
2 . 0 0  











.8 7  
0 . 0 0  
. 36 














4 . 2 2
.8 9































3 . 8 6
2 . 5 2































2 . 3 2
1 . 2 0





0 . 5 6










- 1 0 6
TABLE I I j . — M onthly  P r e c i p i t a t i o n  f o r  th e  P e r io d  1 9 4 0 -1 9 6 4
ST. MARIES, IDAHO
J u n e J u l y Aug. S e p t . O c t .
1940 1 . 3 9 .9 5 1 . 7 0 .0 4 4 .1 0 4 .3 3
1941 4 .8 8 2 . 8 8 .9 0 1 . 5 2 3 .3 4 2 .4 51942 3 . 4 1 2.'6  6 1 .4 5 .0 8 .0 7 2 .3 2
1943 1 . 3 4 3 .1 7 .5 4 .6 0 . 53 2 .9 5
1944 1 .2 5 2 .3 1 .1 5 1 .3 4 1 .4 6 .5 2
1945 3 . 1 9 1 .5 4 0 . 0 0 . 3 0 2 . 2 2 1 .8 9
1946 2 . 4 0 2 . 0 0 . 0 2 . 35 .9 0 3 .0 3
1947 1 . 0 2 4 . 0 2 .2 4 .4 8 3 .8 7 5 .7 3
1948 6 .4 8 3 .7 5 3 .7 5 .9 3 1 ,4 0 1 .1 4
1949 2 .3 5 .7 7 .7 9 .9 7 2 .1 7 2 .3 5
1950 1 . 4 0 4 .1 9 1 .7 7 .4 8 .8 1 5 .6 7
1951 1 . 8 4 1 . 7 2 .6 3 . 66 1 .2 3 6 . 1 0
1952 1 . 4 2 3 . 9 1 . 0 1 . 4 2 1 .0 3 .5 2
1953 2 .7 8 1 .7 9 0 . 0 0 1 .0 5 .3 8 .5 2
1954 1 .7 7 2 . 4 0 1 .4 6 2 .9 0 2 .1 3 1 .5 8
1955 1 .1 9 1 . 9 2 1 .4 3 . 0 1 2 .3 3 6 .3 1
1956 2 .9 5 2 .6 1 . 9 2 1 .9 5 1 .2 6 3 .6 2
1957 5 . 1 0 3 . 1 1 .3 7 .7 0 .2 4 3 .8 3
1958 .7 4 3 . 1 7 1 . 0 0 .1 4 .8 9 2 .3 5
1959 2 .0 8 1 .4 1 .0 9 .5 9 4 .3 3 2 .6 0
1960 3 . 1 4 1 .1 9 T 1 . 8 6 . 7 2 2 .2 6
1961 2 .4 5 1 .6 0 .3 3 .9 1 .4 7 2 .3 0
1962 3 . 8 5 .5 7 .0 5 1 .3 1 1 .8 2 2 .9 6
1963 1 .0 7 2 .1 6 .4 9 .7 2 1 .1 9 1 .4 0
1964 .7 9 3 . 3 1 1 .3 7 2 .7 3 1 .4 7 1 .7 0
A verage 2 . 4 1 2 . 3 6 .7 8 .9 2 1 .6 1 2 .8 2
R.M .S, 1 . 4 4 1 .0 3 0 . 8 4 0 .7 6 1 .5 4 1 * 66
C 0 . 6 0 0 .4 4 1 .0 8 0 .8 3 0 .9 6 0 .5 9
, 11

































3 .8 8  
. 6 6
1 . 8 8
1 .6 3  
1 .9 4  
1 .1 3  




1 .6 3  
1 .3 6
.6 1
1 . 5 6
1 . 5 0
2 .5 1  
.6 4
1.10




1 . 6 0
1 .5 1  
0 . 8 2  
0 .5 4









2 . 3 0  
.0 6
1 .3 5






1 . 3 2  
2 .7 8  




3 . 0 3
4 . 3 2
1 .6 4
1 .0 4  
0 .6 3







1 .1 5  
• 33 


















0 . 5 9
0 . 8 2
-Aû ._.
.0 8  
.9 4  
• 35 
1 .3 9  
.3 4
.5 6
1 .5 7  
.7 1  












1 .5 7  
.3 3  
.5 7  
.7 8
1 .0 8
. 6 8  
0 .4 5  
0 , 66
S e p t .
























































0 . 7 2
NR i s  no r e a d i n g s  l i s t e d .
- 1 0 8 -
TABLE I I I . — M onthly P r e c i p i t a t i o n  f o r  t h e  P e r io d  1 9 4 0 -1 9 6 4
BOZEMAN, MONTANA









2 . 0 1
3 . 0 0
3 . 0 1
3 .1 7
































1 . 9 2































1 . 5 2
6 .6 3
3 .2 3
1 . 7 0
2 .1 6
1 .6 1
2 . 0 2
3 .1 3
3 . 7 0
2 .7 4  
,8 7  
1 .2 8  
. 63 
. 66




















2 . 7 0
2 .0 6
2 . 8 0















2 . 5 2
.7 4

















3 . 8 6
3 . 2 9









1 .0 9  
.9 1
2 .1 4  
.5 8
2 .1 4  
.8 0
3 . 8 0
.4 3
4 . 9 0
.6 4
2 . 0 0
.0 8
. 8 8









0 . 4 4
3 . 0 4  
1 . 6 8  













- 1 0 9 -
TABLE I l m .  — M o n th ly P r e c i p i t a t i o n  f o r t h e  P e r i o d 1 9 4 0 -1 9 6 4
BROWNING, MONTANA
May J u n e J u l y Aug. S e p t . O c t .
1940 . 55 1 .3 3 3 .2 3 .5 6 3 .5 4 . 941941 2 .0 6 4 .0 8 .9 9 . 6 6 2 . 4 2 . 271942 5 .4 8 3 .4 8 2 .3 2 1 .1 9 2 .2 5 . 981943 1 . 3 5 4 .0 3 .6 9 .1 8 1 .1 6 . 611944 1 .9 3 2 .7 7 .8 1 2 .1 3 1 .4 7 T
1945 2 .0 3 4 .7 5 .5 7 .2 5 1 . 6 8 . 911946 1 .9 4 1 . 8 8 1 .0 7 2 . 0 0 1 .3 8 3 .9 01947 .3 5 2 .9 1 .4 9 2 .5 4 1 . 8 8 .8 41948 5 .2 5 1 0 .1 4 4 .5 3 .4 6 .3 0 • 151949 1 . 6 8 . 7 1 1 .7 1 .3 4 1 .5 7 1 ,3 7
1950 . 6 6 4 .9 4 1 .3 6 .7 5 . 1 0 . 4 61951 1 .6 1 6 .6 9 2 .6 4 3 .5 6 2 .2 9 2 . 28
1952 1 .4 9 2 .5 6 1 .5 9 1 .6 1 . 63 .3 5
1953 2 . 5 0 3 . 7 2 .3 9 1 .1 3 .5 9 ,0 7
1954 . 8 0 1 .5 9 .4 4 2 . 0 1 2 .8 0 .3 5
1955 2 .8 3 2 .3 8 2 ,9 7 0 . 0 0 . 3 2 .4 2
1956 2 .5 3 1 .9 9 3 . 3 6 2 .3 4 .5 2 . 2 0
1957 1 .8 5 3 . 0 5 .0 7 1 .1 7 1 .2 7 1 .4 0
1958 1 . 5 2 3 ,9 7 3 . 0 0 .4 0 1 .2 7 .3 7
1959 2 . 6 6 2 . 8 1 0 . 0 0 1 . 3 0 1 .8 4 1 .8 5
1960 1 .7 5 .5 2 .2 5 1 .6 7 .2 5 .1 6
1961 2 . 0 3 .4 0 2 .8 7 .7 1 2 . 2 0 1 .1 7
1962 2 . 2 2 2 .6 5 1 .7 1 . 2 0 . 3 1 1 , 1 2
1963 1 /0 6 3 .1 5 2 . 4 2 .3 0 1 . 2 1 .5 4
1964 5 . 3 0 9 ,2 4 1 . 1 1 . 9 3 1 .4 3 .7 8
A verage 2 . 1 4 3 .4 3 1 .6 2 1 .1 4 1 .3 9 . 8 6
R.M .S, 1 . 3 4 2 .3 3 1 . 2 1 0 . 8 8 0 .8 7 0 .8 4
C 0 . 6 3 0 . 6 8 0 .7 5 0 .7 7 0 , 6 2 0 .9 8
TABLE l i n . — M onthly  P r e c i p i t a t i o n  f o r  t h e  P e r io d  1 9 4 0 -1 9 6 4
COLUMBUS, MONTANA
May J u n e J u l y Aug. S e p t . O c t .
1940 . 8 8 3 . 2 6 .8 4 .0 6 1 .4 3 1 .3 61941 1 .7 4 3 . 0 1 1 . 2 1 1 .2 4 4 . 4 0 1 . 061942
1943
7 .1 6









2 .4 7  
• 081944 2 . 7 1 1 0 .2 4 .9 4 . 2 0 2 .4 8 . 1 2
1945 3 .7 3 3 . 2 0 .3 5 1 .7 3 1 .7 8 . 431946 4 .1 7 3 .2 7 .2 8 .6 5 1 .9 1 3 , 4 01947 1 .0 8 3 .3 3 .8 5 • 56 2 .6 4 . 521948 3 , 5 6 2 .7 # 1 .7 9 . 8 8 NR . 051949 2 . 2 0 2 .0 3 1 .2 6 .4 4 2 .1 4 1 .9 2
1950 1 . 8 8 2 . 7 0 1 .3 3 . 55 2 , 0 1 • 361951 1 . 5 4 1 . 6 8 . 8 1 2 .0 3 1 .8 7 2 .3 91952 2 .3 0 1 .4 8 1 .0 6 .2 7 1 .0 4 . 631953 2 .7 8 1 .1 8 .1 9 .6 2 .5 2 .8 51954 1 .7 3 1 .8 5 .3 6 .6 2 .6 4 NR
1955 3 . 6 7 2 . 2 0 ,5 1 T . 8 6 .  621956 2 .0 6 .4 2 .7 9 1 .0 3 .7 3 . 551957 4 .1 3 5 .1 1 .8 4 .7 3 .8 9 1 .8 11958 .7 6 3 . 6 4 3 . 3 6 .4 2 .1 8 .0 9
1959 1 . 9 2 1 . 0 5 . 58 . 6 8 1 .0 7 .8 7
1960 1 . 2 2 .6 8 .2 6 1 .1 6 .2 7 .8 2
1961 2 . 7 6 . 1 0 .5 3 .4 4 3 .4 8 1 .5 1
1962 4 . 9 6 1 . 4 2 .9 5 2 .0 8 1 . 0 0 NR
1963 2 . 2 1 2 ,2 3 .5 0 .0 6 1 .0 4 .2 3
1964 1 .9 1 4 , 7 7 .2 6 .7 4 .0 6 .5 9
A verage 2 .5 8 2 , 6 0 .8 1 .7 3 1 .4 4 .9 9
R.M .S. 1 .4 4 1 .9 8 0 , 66 0 .5 5 1 .0 4 0 .8 7
G 0 . 5 6 0 .7 6 0 . 8 1 0 .7 5 0 . 7 2 0 , 8 8
l i l -
TABLE I I o , — M o n th ly P r e c i p i t a t i o n  f o r t h e  P e r i o d 1 9 4 0 -1 9 6 4 .
DILLON, MONTANA








2 . 2 1
. 6 0






1 . 3 2  
.4 6  


































1 . 3 6  
1 . 0 2








2 .1 3  
2 . 0 2  

















1 . 9 2
.3 5
2 .0 3




























1 . 4 2
2 . 8 2
.8 9

































2 . 3 2
2 . 1 0
1 . 7 1
.2 8
.0 9
1 . 5 0






















A verage  
R. S «
C
1 . 6 9




0 . 7 4
.8 2
0 .4 6
0 . 5 6
.7 4
0 .4 6
0 . 6 2
1 .0 5
1 .0 5  










































1 . 7 0
.68
3 .4 3  




8 . 1 3
1 .1 7
4 . 2 6  
1 .3 3  
2 . 8 2  
1 .0 9  
2 ,9 4
1.7%
1 . 8 0
5 . 1 8
1 .2 7  
3 . 3 6
2 .4 4  
1.68 
0 .6 9
Ju n e J u l y Aug. S e p t ,
.9 1 .7 3 .0 5 2 .2 4
3 .6 7 2 .2 7 .6 8 3 .5 6
2 .4 4 1 .5 0 .6 7 1 .0 6
5 .3 2 1 . 0 1 .6 4 .6 1
3 .8 8 1 .2 4 1 .4 4 1 .3 1
3 .2 4 . 2 0 . 8 5 2 .6 0
1 .9 6 1 .9 2 1 .1 8 1 .9 3
3 . 4 2 .2 6 .3 0 2 . 5 2
4 .8 4 2 .2 8 .5 0 .7 2
1 .5 4 .9 4 .2 7 .5 2
2 .6 7 3 .5 4 2 .9 4 .3 1
3 .5 7 2 .5 4 2 .5 0 1 .4 4
1 . 2 2 .1 5 1 . 2 1 .2 4
5 . 0 6 .0 6 .5 6 1 .1 4
4 . 7 1 .6 3 2 .6 3 1 . 8 6
1 .2 3 4 . 3 2 .0 4 .1 6
2 .5 8 1 . 0 2 1 . 6 8 .4 4
2 .9 4 .7 5 1 . 1 1 1 . 6 8
4 .6 8 2 . 3 2 .4 2 .2 8
1 . 8 8 .0 4 .3 7 1 .5 5
. 5 2 .3 9 2 . 66 .4 3
.7 3 1 . 0 1 . 6 3 1 .9 5
2 .3 0 1 .0 9 1 .6 9 . 1 0
2 . 8 8 . 9 6 .4 9 .8 7
4 . 3 4 1 . 5 0 1 . 6 6 .2 8
2 . 9 0 1 .3 1 1 .0 9 1 .1 9
1 .4 1 1 .0 6 0 .8 4 0 .9 0
0 .4 9 0 .8 1 0 .7 7 0 .7 6
O c t .
.8 3  
. 55 
.5 6  

























- 1 1 3 -
TABLE I l q . — M onthly P r e c i p i t a t i o n  f o r  t h e  P e r io d  1 9 4 0 -1 9 6 4
HELENA, MONTANA 
J u n e  J u l y
1940  1 .3 7  1 .4 6  1 .7 9
1941 1 .6 7  2 .8 6  2 .2 9
1942  2 .3 5  1 .9 6  .4 8
1943 ,6 7  2 .4 9  .1 8
1944 1 . 7 9  4 . 7 4  1 . 4 2
1945 1 . 9 4  2 .7 9  .2 9
1946 2 . 4 0  1 . 2 7  1 .4 1
1947 .4 8  4 . 3 4  .9 5
1948 2 ,5 8  3 . 4 0  1 .8 5
1949 2 ,1 8  1 . 5 6  . 3 3
1950 1 . 3 6  2 .1 8  .7 2
1951  1 . 0 0  1 . 6 1  1 .8 1
1952 2 . 1 6  1 .3 4  . 6 2
1953 2 . 7 2  1 .7 6  . 1 4
1954 1 .1 7  2 .1 5  1 .1 4
1955 1 . 0 2  2 .1 9  2 .7 0
1956  1 .2 8  1 . 8 0  1 .0 4
1957 3 .2 5  2 .2 3  .7 9
1958 1 . 3 4  4 .2 8  1 .2 6
1959 1 . 9 3  1 . 9 0  . 1 1
1960 . 9 4  .2 5  1 .0 2
1961 1 . 3 6  .7 8  1 .0 5
1962 3 .7 7  2 . 5 0  1 .2 7
1963 1 . 3 4  2 . 5 9  . 8 0
1964 3 . 5 2  2 .9 8  .8 3
A verage  1 . 8 2  2 , 3 0  1 ,0 5
R.M ,S. 0 . 8 6  1 . 0 4  0 . 6 6
C 0 .4 7  0 .4 5  0 .6 3
Aug, S e p t . O c t .
T 2 . 0 0 .4 2
.6 1 2 .2 7 . 8 8
. 60 . 6 6 .5 8
.8 9 .7 8 .5 1
1 .6 2 *82 4 .0 4
.4 6 1 .4 6 .2 3
.4 8 2 .5 1 1 .2 4
.5 0 3 .0 5 . 55
1 . 0 2 . 3 1 .0 5
. 6 6 1 ,0 8 .2 8
1 .3 5 .9 9 .4 3
1 .5 8 .8 1 .7 9
. 66 .1 8 . 35
.5 9 .3 4 .1 3
1 .3 5 . 65 . 8 6
.2 4 .2 4 .0 8
1 .4 3 .1 6 1 . 0 2
1 .2 3 1 .8 5 1 .2 7
.5 9 .4fe . 2 0
.3 6 .4 6 .9 5
2 . 1 2 .1 3 .2 6
.6 2 1 .1 6 .1 6
1 .8 0 .3 1 .9 5
.8 0 1 . 1 0 1 .3 9
1 .9 1 .1 6 .0 4
.9 4 . 96 . 55
0 .5 6 0 .7 9 0 .5 2
0 .6 0 0 .8 2 0 .9 4
- 1 1 4 -
TABLE H r . — M onthly  P r e c i p i t a t i o n  f o r  th e  P e r io d  1 9 4 0 -1 9 6 4
KALI SPELL, MONTANA












2 . 0 0
1 .0 5
.8 21942 3 . 9 2 4 .1 3 2 . 7 2 .9 0 .3 1 . 741943 1 . 1 6 3 .3 3 .4 5 .4 2 .2 3 1 .2 81944 1 .4 8 1 .4 6 .6 0 1 .3 4 .7 5 . 1 0
1945 1 . 2 0 2 . 8 2 .3 1 .8 2 1 .5 7 1 .7 71946 1 . 4 0 1 .8 1 .9 7 .7 7 1 .3 0 3 .1 81947 1 . 7 9 4 .5 6 .4 7 3 ,2 8 .9 9 2 .1 61948 4 . 3 6 2 .7 6 3 ,1 5 2 .3 3 NR , 401949 1 . 2 2 1 .1 3 1 . 5 2 .5 6 .9 5 1 ,3 3
1950 .4 3 3 . 5 6 2 .7 4 1 .2 4 .5 2 2 ,5 81951 2 . 3 1 1 . 8 1 1 .0 8 2 .9 5 1 . 1 2 2 .  961952 1 . 6 8 3 .2 6 .7 2 1 . 0 2 . 1 2 . 151953 1 .3 7 2 .9 3 , 0 2 1 .9 8 .4 4 .0 41954 1 .0 5 1 .9 8 2 .0 9 3 .0 4 .8 1 ,5 0
1955 1 . 3 2 3 .0 6 1 . 3 2 T 1 .5 5 1 .6 1
1956 1 .4 4 2 . 9 2 2 ,3 2 1 .9 3 .9 2 . 8 8
1957 1 -2 5 1 .8 7 ,8 5 .4 5 . 2 0 2 . 0 0
1958 1 . 8 0 2 . 2 0 . 8 6 . 2 2 1 ,8 4 .6 0
1959 3 .0 8 1 .5 8 .0 4 . 6 8 3 .8 4 1 .9 7
1960 3 . 3 4 .6 2 ,0 5 2 .3 1 .3 3 1 , 0 0
19 6 1 2 .3 5 .7 1 1 . 2 0 .6 7 2 .0 8 .9 2
1962 2 .0 4 . 8 2 .1 6 .9 5 .4 2 1 .2 5
1963 . 8 1 3 .9 4 .9 5 .8 1 1 .2 6 ,6 7
1964 2 . 5 6 3 . 5 6 1 ,6 9 1 .7 7 1 ,8 7 .9 5
A verage 1 ,8 5 2 .3 7 1 ,1 9 1 .2 5 1 .1 3 1 .2 4
R.M .S. 0 .9 4 1 . 1 2 0 . 8 8 0 .9 3 0 . 8 2 0 ,8 3
C 0 . 5 1 0 . 4 7 0 .7 4 0 .7 4 0 .7 2 0 ,6 7
- 1 1 5 -
TABLE I l s . — M onthly P r e c i p i t a t i o n  f o r  t h e  P e r io d  1 9 4 0 -1 9 6 4
LBWISTOWN, MONTANA







1 . 3 2
5 . 7 1
1 . 2 2
















.9 0  
4 . 9 2  
1 . 66 












2 . 0 0
2 .8 1
, 9 0
3 . 6 7
2 .8 1






4 .4 9  
.7 9  
3 . 3 4  






















1 . 9 2
3 .8 7
7 .4 5
1 . 8 6
2 . 8 6
1 .7 6
1 .4 1





1 . 1 2
1 . 4 6
1 . 6 2
3 .3 0
2 .7 1







.7 4  
1 . 6 8  
.3 7  







4 , 1 5
2 . 8 2
3 .0 8
,5 5
4 , 2 6
2 .2 6
2 .5 3
4 . 2 0
4 . 2 0  
3 .4 6
1 .8 4  
.9 8  
. 63 
2 .8 7  
1 .6 4
.4 1  
2 . 1 1  
1 . 6 2  

















2 . 7 2












1 . 4 2
.7 6
3 .2 1  
.3 9










2 . 1 2
. 4 9
.4 1




1 . 8 8
0 . 6 1
4 .1 5
1 . 9 9
0 .4 8
1 .6 5
1 . 0 1
0 . 6 1
1 .7 7
1 . 2 2
0 .6 9
1 .5 1





- 1 1 6 -
TABLE H t *  — M o n th ly P r e c i p i t a t i o n  f o r t h e  P e r i o d 1 9 4 0 -1 9 6 4
UBBY, MONTANA












1 . 1 2
3 .7 p
































1 . 3 2
1 .5 9
2 .3 4





1 . 6 8
.9 6
.5 5  
. 98 
2 .8 3  
. 8 8  
. 8 0
2 .3 5




2 .5 9  
2 ,5 1  
4 . 8 9  
.6 0  







1 . 6 8
.3 8
1 . 5 4
.2 6
3 . 2 6
1 .5 6
3 .7 3


















5 .1 8  









2 . 3 2
2 .6 1
. 6 8
































3 . 1 9
2 .7 4
.5 4





























1 . 6 2
1 .0 3
0 , 6 4
1 .7 5
1 . 0 0
0 . 5 7
.7 5
0 , 66 
0 . 8 8
1 .0 8
0 .7 8




2 . 0 0
1 .3 8
0 .6 9
- 1 1 7 -
TABLE I I u . — M onthly P r e c i p i t a t i o n  f o r  t h e  P e r io d  1 9 4 0 -1 9 6 4
MISSOULA, MONTANA
May J u n e J u l y Aug. S e p t . O c t .
1940 .5 8 .9 5 1 . 0 0 .1 4 1 . 6 6 .6 8
1941 2 . 4 0 3 . 2 2 1 .9 1 1 . 1 2 1 .5 5 1 .1 3
1942 3 . 7 4 2 . 5 2 .4 6 .6 9 1 .9 0 1 . 0 1
1943 1 . 9 0 2 .5 2 .7 3 .7 0 .0 7 1 .3 7
1944 1 .4 0 2 .9 2 .3 2 1 .6 5 .5 9 .3 0
1945 1 . 4 2 .7 3 , 2 0 . 1 6 1 .3 1 .4 8
1946 • 36 1 .3 8 3 .0 5 .4 4 .7 8 2 .3 3
1947 1 . 5 0 1 . 9 2 .7 8 2 .1 8 1 .7 0 1 .0 9
1948 4 . 1 0 3 .3 6 1 .5 2 .2 4 .1 3 .2 3
1949 1 . 7 1 1 .0 6 .5 7 . 2 2 1 .3 3 .7 4
1950 .6 1 2 .3 5 1 .1 9 1 .6 2 .6 1 1 .4 1
1951 1 . 2 9 1 .1 5 . 9 2 .8 3 1 .2 8 1 .3 1
1952 1 .9 6 1 .7 6 .2 4 .6 3 .6 9 .1 3
1953 2 .7 8 1 . 1 2 . 1 1 .4 5 .7 2 .0 9
1954 1 . 6 0 2 . 4 2 . 7 9 1 .1 4 2 . 2 2 . 4 0
1955 2 .2 8 1 .8 5 2 .4 9 . . 0 2 . 6 2 .4 8
1956 . 86 2 .8 7 1 .9 6 1 . 0 0 .4 9 1 .3 5
1957 3 . 2 2 . 8 6 .6 9 .9 2 . 2 1 1 .3 5
1958 1 .2 7 4 . 1 9 1 .6 7 .6 7 1 .1 5 1 .3 5
1959 2 .4 3 1 .6 9 .1 3 .9 3 3 .1 1 1 .7 1
1960 1 . 4 1 .5 3 .1 3 1 .6 9 .3 7 .6 7
1961 2 .5 8 . 4 0 .4 0 .8 9 1 .5 3 1 .3 4
1962 1 . 8 8 1 .4 9 . 4 0 .5 9 .9 0 1 .3 5
1963 .2 5 3 , 2 9 1 . 1 1 1 .2 9 1 .5 4 .6 2
1964 1 . 2 2 3 . 1 3 .9 4 1 .8 4 .5 1 .5 0
A v e rag e 1 .7 9 1 .9 9 .9 5 .88 1 .0 8 .9 4
R.M .S . 0 . 9 6 1 . 0 0 0 .7 5 0 .5 8 0 . 7 0 0 .5 5
G 0 . 5 4 0 . 5 0 0 .7 9 0 . 6 6 0 .6 5 0 .5 8
- 1 1 8 -
TABliB I I V .  — M onthly P r e c i p i t a t i o n  f o r  t h e  P e r io d  1 9 4 0 -1 9 6 4
WEST YELUDWSTONE, MONTANA
Mss: J u n e J u l y Aug. S e p t , O c t .
1940 NR NR NR NR NR NR1941 NR NR .6 9 2 .4 6 1 . 8 2 1 .6 31942 4 . 2 0 2 .0 4 .3 6 .3 1 .8 2 1 .4 51943 3 . 5 2 2 .3 9 .8 9 1 .0 5 . 6 8 2 ,9 71944 2 .2 7 4 . 7 2 .7 1 . 1 1 2 .4 2 ,7 8
1945 4 , 3 6 4 .1 5 .7 6 3 ,0 8 2 .3 8 . 611946 2 .4 1 .5 8 .5 4 .6 4 .8 2 5 ,0 41947 NR 4 .5 1 1 .2 8 2 .0 6 1 .8 7 .7 21948 .7 4 2 .2 4 . 6 6 .7 3 1 . 2 0 1 .0 41949 1 . 6 2 1 .3 5 .1 5 .4 5 1 .7 9 1 .6 4
1950 .7 4 1 .9 7 2 .6 1 .9 3 2 .1 7 2 . 8 8
1951 1 . 1 2 2 .8 3 3 .1 3 4 . 6 1 T 3 ,6 6
1952 2 .6 4 3 .4 5 1 .9 5 .4 7 .2 9 . 1 1
1953 4 .3 3 1 .3 9 .8 7 .7 5 .3 6 .4 1
1954 1 .1 5 5 .9 5 1 .1 8 .7 2 .6 1 . 4 2
1955 2 .9 4 1 .9 3 3 .0 8 1 . 2 0 .7 9 2 . 0 0
1956 2 . 1 1 . 6 0 1 . 6 6 .3 6 1 .2 4 2 .8 2
1957 2 , 9 2 3 .4 9 1 .2 9 1 .1 9 .5 0 2 . 1 1
1958 2 .4 5 2 .1 5 1 .5 3 1 .6 7 1 .3 6 .3 9
1959 4 . 2 1 1 .7 9 .6 5 .6 7 2 .3 0 1 .2 9
1960 2 .1 5 1 .3 8 .5 8 1 .8 2 .3 6 2 .4 2
1961 1 .9 1 .9 9 . 4 2 2 .8 3 4 .0 4 4 . 3 2
1962 2 .1 5 2 .3 3 2 .7 7 1 .5 9 1 .9 0 .7 7
1963 4 , 4 6 4 .7 5 ,5 4 .8 5 3 .8 8 1 .5 5
1964 1 . 6 8 4 . 4 9 .9 9 1 .7 4 .3 3 2 . 2 0
A verage 2 .3 6 2 .6 7 1 . 2 2 1 .3 5 1 .4 1 1 .8 0
R#M# 8 . 1 .3 8 1 .4 6 0 . 8 6 1 .0 3 1 .0 6 1 .2 8
C 0 .5 8 0 .5 5 0 . 7 0 0 .7 6 0 .7 5 0 .7 1
1 1 9 -
TABLE I I w . — M onthly  P r e c i p i t a t i o n  f o r  t h e  P e r io d  1 9 4 0 -1 9 6 4
WHITE SULPHUR SPRINGS, MONTANA
May J u n e J u l y Aug. S e p t . O c t .
1940 1 .2 3 2 . 1 2 , 6 2 .0 8 2 .3 4 .7 71941 2 . 1 2 4 . 2 2 1 . 8 6 3 .0 3 2 .7 3 . 631942 4 . 0 6 2 . 4 0 1 .1 7 1 . 2 1 . 9 6 1 . 1 01943 1 . 7 2 2 .3 5 1 .1 9 1 .7 5 .1 8 1 . 2 2
1944 3 .2 3 6 . 8 6 .8 5 1 .7 5 1 .3 2 . 1 0
1945 3 . 6 1 4 .1 6 .8 3 1 .3 4 2 .3 0 -87
1946 2 . 2 1 2 . 9 0 2 .2 4 .6 3 4 .0 9 2 .0 4
1947 .8 3 5 .1 4 .9 2 1 .3 4 3 .8 9 .9 0
1948 2 .2 9 6 .4 5 2 .2 4 ,9 3 .3 0 . 17
1949 2 . 9 6 3 . 8 9 1 . 0 1 . 4 6 1 .3 5 1 .1 8
1950 1 .1 7 3 .2 5 1 . 8 6 1 . 1 0 1 . 8 0 1 .9 6
1951 1 .5 3 1 . 5 2 1 .6 7 2 .9 2 1 .1 7 1 .7 2
1952 4 .8 5 1 .6 9 1 .5 4 .9 8 .5 2 .3 2
1953 3 . 4 7 3 . 3 1 . 7 2 1 . 0 0 .7 3 ,3 9
1954 1 . 2 2 3 .1 3 1 . 3 2 1 .1 3 1 .5 2 .4 6
1955 2 .6 5 2 .7 3 2 . 4 0 1 .3 7 1 . 2 2 .8 8
1956 2 . 1 9 1 .1 3 1 .6 3 1 .4 6 .6 1 1 . 4 2
1957 2 . 4 1 4 . 9 2 .7 9 2 .3 5 .8 4 1 . 6 8
1958 1 .0 6 3 .0 8 1 .8 1 .6 2 .8 9 .4 9
1959 3 . 1 2 2 .7 7 1 .2 4 .9 7 .9 1 1 .7 1
1960 1 .9 8 1 . 0 6 .4 7 3 .9 9 .2 5 .6 4
1961 2 . 1 2 . 4 2 1 .4 3 .9 5 2 ,0 6 1 .3 2
1962 4 . 0 4 2 .3 9 2 .3 6 2 .2 3 .2 7 1 .8 2
1963 2 .3 7 5 .5 4 1 .0 4 .7 0 2 .1 8 1 . 0 1
1964 1 .9 4 3 . 6 2 .7 5 2 . 2 2 . 2 6 . 2 0
A verage 2 .4 1 3 . 2 4 1 .3 6 1 .4 6 1 .3 9 1 . 0 0
R.M .S. 1 ,0 3 1 . 6 1 0 . 5 6 0 .8 9 1 .0 5 0 .5 8
C 0 .4 3 0 . 5 0 0 . 4 1 0 .6 1 0 .7 6 0 .5 8
- 1 2 0
